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PREFACE 


Tarn 


In view of the scarcity of published data relating to the manufacture 
and cost of electric cables, the Authors believe they will be placing 
in the hands of Electrical Engineers generally, a book that will be of 
the greatest utility in connection with all types of Light, Power and 
Telephone cable work. 

The aim throughout the book has been to enable an engineer to 

determine the dimensions and approximate cost of any type of cable, 

by taking the component parts of the cable at the market price of 
the day, adding the items together with a percentage for labour and 
shop expenses. 

The chapters are arranged according to the manufacturing pro- 
cesses, and details of the average English and Continental practice 

are given together with the recommendations of the various electrical 
institutions. 

Conductors are treated exhaustively, and tables given based on 
square inch and square millimetre sections, and also Legal Standard, 
Birmingham, and Brown and Sharpe wire gauges. 

The dielectric thickness required for any working pressure is 
considered ‘in Chapter XIII., whilst numerous tables are given 
‘showing the thicknesses of dielectric for cables working at ordinary 
pressures. 

Air Space Telephone Cable construction is fully considered in 
Chapter V.; the diameter of the cable ‘being calculated direct from 
the electrostatic capacity required. 


vl ELECTRIC CABLES. 


Tapes, Braids, Lead Sheath, Wire and Steel Tape armours are 
also fully considered. 

The practical formule for the calculation of the various cable 
constants are given in Chapter XIII., and also various data obtained 
from tests on large numbers of actual cables. 

A good deal of emphasis is given to the employment of the metric 
system generally, and it is hoped that the book will be more valuable 
on that account. 

As this book is based on the Authors’ many years (46 years in 
total) experience in some of the largest cable works in England and 
on the Continent, and represents the current practice, it is hoped that 
it will supply a long-felt want. 

The recommendations of the Engineering Standards Committee, 
inserted in the various sections of the book, are extracted by their 
kind permission from Report No. 7, “ British Standard Tables of 
Copper Conductors and Thicknesses of Dielectrics.” 


| THE AUTHORS. 
Lonpon, 1909, 
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BLECTRIC .CABLES: 
THEIR CONSERUCTION AND COST. 


—TOAAIDT— 


CHAPTER I. 
CONDUCTORS. 


(A) Copper. 


CABLE conductors are at present almost exclusively constructed of copper, either 
a single wire or a strand of wires, according to the desired cross section of copper 
and the working conditions of the cable. For small cross sections, the strand 
may consist of 3 or 4 wires, but the usual strands are of 7, 19, 37, 61, 91 and 127 
wires; these numbers form a series of the equation 3” (n + 1) + 1 where n is 
any integer. The wires of these latter strands are laid up round a centre wire 
the successive layers being formed of 6, 12, 18, 24 and 30 wires, which layers 
are generally applied with a left-handed and right-handed lay alternately. 
Having decided upon the requisite cross section of the conductor, the weight 
of the copper and also the strands of wire, which form this cross section, can be 
seen from the following Tables, Nos. 1 and 2. When deciding upon the strand, 


it must be remembered that for rubber-insulated cables it is advisable not to use 


wires of greater diameter than 2°5 millimetres, owing to the strain which they 
would exert upon the rubber insulation when the cable is bent. For paper- 
insulated and other cables it is not advisable to use wires of greater diameter 
than 4:2 millimetres, on account of the lesser flexibility of cables constructed 
with wires of large diameter. 

In the case of extra high tension cables, it is very important that curves of 
small radius be avoided in the periphery of the conductor ; in some cases it may 
be advisable to provide the conductor with a circular metallic periphery, by 


encasing it ina thin tube of lead, or by lapping it with metallic foil. 
Further, it may be economical to use conductors of lower conductivity than 


copper, such as aluminium, or even lay the copper wires round a dummy centre 
of jute packing ; this will be considered fully in Chapter XII. 

The weights given in Tables Nos. 1 and 2 are based upon a specific gravity 
for copper of 8912, that is to say, 1 kilometre of copper of 1000 square milli- 
metre cross section weighs 8912 kilogrammes ; therefore, | statute mile of copper 
of one square inch cross section weighs 

8912 x 645°136 x 1-6093 x 2°2046 _ 20,400 Ib. 
1000 

The Engineering Standards Committee have recently recommended a basis 
of 555 lb. as the weight of one cubic foot of copper ; therefore 1 statute mile of 
copper of one square inch cross section weighs 

555 x 1760 x 3 
DENS ESS NY RD 1 
144 vase 
The difference between these two bases is therefore less than + per cent. 
B 


2 ELECTRIC CABLES. 
Tasie No. 1.—Coprnr STRANDS. 
Cross Section Weight of Copper Strand (Diameters in mm.) 
| | 
eq. in mm? eget get pod Me Daa 61 37 | 19 | 1 
| 
1:000 645-136 5750 | 20400 | 2°54 | 3°00 3°66 | 
5999 644-570 5745 | 20380 | 2°54 | 3°00 | 3°66 
*998 643°930 5739 | 20360 | 2°54 | 3:00 | 3°66 | 
OO 643-300 5734 |-203838 | 2°53 | 3°00 | 3°66 
“996 642°620 5728 | 20318 | 2°53 | 2°99 | 3-66 | 
OG 642-000 9722 | 20298 | 2°53 | 2°99 | 3°66 
*994 641°350 5716 | 20278 | 2°53 | 2°99 | 3°65 | 
S993 640°720 5711 | 20257 | 2°53 | 2°99 | 3-65 | 
“992 640-090 5705 | 20236 | 2°53 | 2°99 | 8°65 | 
OBI 639°440 5699 | 20216 | 2°53 | 2°99 | 3-65 
*990 638-800 5693 | 20196 | 2°53 | 2°98 | 3-65 | 
“989 638° 150 5687 | 20175 | 2°53 | 2:98 | 3-64 
“988 637°495 5681 | 20155 | 2-52 | 2:98 | 3-64 
Oey 636° 844 9676 | 20184 | 2°52 | 2°98 | 3-64 
*986 636° 200 5670 | 20114 | 2°52 | 2-98 | 3-64 
*985 635-550 5664 | 20093 | 2°52 | 2:98 | 8:64 
‘98k 634-910 5658 | 200738 | 2-52 | 2°98 | 3°64 
“983 634°270 5652 | 20053 | 2°52 | 2:97 | 3°63 
*982 633°610 5647 | 20033 | 2:51 | 2-97 | 3°63 
“981 632°970 5641 | 20012 | 2:51 | 2:97 | 3°63 
“980 632°320 5635 | 19992 | 2°51 | 2°97 | 3:63 
“979 631°680 5629 | 19972 | 2:51 | 2:97 | 3:63 > 
“978 631°030 0625 | 19952 | 2°51 | 2-97 | 3-62 , 
“O77 630 360 5619 | 19982 | 2:51 | 2°96 | 3:62 5 
‘976 629°710 5613 | 19911 | 2-51 | 2:96 | 8-62 : 
“975 629°090 5607 | 19890 | 2:51 | 2:96 | 3:62 < 
O74 628°410 d60L | 19870 | 2°50 | 2°96 | 3-62 
*973 627°780 5595 | 19850 | 2°50 | 2:96 | 3-61 
*972 627:130 5089 | 19830 | 2°50 | 2:96 | 8-61 
Ot fl 626°505 0084 | 19809 | 2°50 | 2°96 | 3-61 
‘970 625-830 5578 | 19788 | 2:50 | 2°95 | 3-61 
*969 625°160 0072 | 19768 | 2°50 | 2°95 | 3-61 
‘968 624-520 9066 | 19747 | 2:50 | 2°95 | 3:61 
*967 623 °870 9060 | 19727 | 2°50 | 2:95 | 3°60 
“966 623° 220 5055 | 19707 | 2°49 | 2°95 | 3:60 
“965 622°590 5048 | 19686 | 2°49 | 2°95 | 3-60 
“964 621-950 5543 | 19666 | 2:49 | 2°95 | 3-60 
“968 621:°290 5037 | 19646 | 2-49 | 2:94 | 3-60 5 
*962 620-650 5582 | 19624 | 2°49 | 2-94 3°59 . 
‘961 620°000 5826 | 19604 | 2-49 | 2-94 | 3-59 ~ 
“960 619°380 9920 | 19584 | 2-49 | 2-94 | 3°59 
°959 618-720 5514 | 19564 | 2-49 | 2-94 3°59 
“958 618-090 5508 | 19543 | 2:48 | 2-94 3°59 
*957 617°470 5503 | 19528 | 2:48 | 2-93 3°58 
*956 616°800 5497 | 19503 | 2:48 | 2-93 8°58 
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TasLe No. 1.—Corrrr Stranps—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 

sq. in. mm.? Sune geet ray Tl ot 61 37 19 
0°955 (ou a aby 5492 | 19482 | 2°48 | 2°93 | 3°58 

“954 615°52 5486 | 19462 | 2°48 | 2°93 | 3°58 | | 

*953 614°87 5480 | 19441 | 2°48 | 2°93 | 3 58 | 

ae )5P4 614-2 5474 | 19421 | 2°48 | 2°93 | 3°58 

Jom 613-60 5468 | 19400 | 2°48 | 2°93 | 3:57 | 

*950 612296 5463 | 19880 | 2°47 | 2°92 | 3°57 | 

“949 612°30 5457 | 19360 | 2°47 | 2°92 | 3°57 

948 611°65 DAL Wel9339 Wea e2P 92) ear, 

°94:7 611-00 5445 | 19319 | 2°47 | 2°92 | 3°57) 

“946 610°38 5439 | 19299 | 2°47 | 2°92 | 3°56 | 

“945 609° 73 5434 | 19278 | 2°47 | 2:92 | 3-56 

“944 609° 10 5428 | 19258 | 2°47 | 2°91 | 3°56 

"943 608°48 §423 | 19237 | 2:46 | 2°91 | 3°56 

942 607°80 5417 | 19217 | 2°46 | 2-91 | 3°56 

*941 607°15 5411 | 19196°| 2°46 | 2°91 | 3-56 

-940 606° 53 5405 | 19176 | 2°46 | 2°91 | 3°55 

p909 605-90 5400 | 19156 | 2°46 | 2°91 | 3°55 

*938 605-26 5394 | 19186 | 2:46 | 2:91 | 3:55 

“937 604+58 5888 | 19115 | 2-46 | 2°90 | 3°55 

*936 603° 94 5383 | 19095 | 2:45 | 2:90 | 3°55 

2935 603° 28 5877 | 19074 | 2°45 | 2°90 | 3°54 

934 602° 62 5871 | 19054 | 2°45 | 2°90 | 3°54 

°933 602-00 5365 | 19034 | 2°45 | 2:90 | 3°54 

*932 601-34 5859 | 19013 | 2°45 | 2°90 | 3°54 

oe ail 600:72 5354 | 18993 | 2°45 | 2°89 | 3°54 

*930 600-04 5348 | 18973 | 2:45 | 2°89 | 3°54 | 

+929 599° 40 5342 | 18952 | 2-45 | 2°89 | 3°53 | 

928 598-78 5387 | 18982 | 2°44 | 2°89 | 3°53 

*927 598-12 5331 | 18911 | 2°44 | 2°89 | 3°53 

926 597°46 5325 | 18891 | 2°44 | 2°89 | 3°53 | 

925 596°80 5319 | 18870 | 2:44 | 2-88 | 3-52 | 

*924 Soules 5313 | 18850 | 2-44 | 2°88 | 3:52 

-923 595°53 5308 | 18830 | 2:44 | 2°88 | 3°52 

+922 594-88 5302 | 18809 | 2:44 | 2°88 | 3°52 | 

2921 594° 22 5296 | 18789 | 2:44 | 2°88 | 3°52 

-920 59358 5290 | 18768 | 2°43 | 2°88 | 3°52 

eS) 592°95 5284 | 18748 | 2°43 | 2°88 | 3-51 

*918 592-30 5279 1 18727 |) 2°43 | 2°87 | 3-5l 

soy Do leG a 5273 | 18707 | 2°43 | 2°87 | 3°51 

°916 591-00 5267 | 18686 | 2°43 | 2°87 | 3°51 

“915 590°35 5262 | 18665 | 2:43 | 2°87 | 3-51 

“914 589-70 5256 | 18645 | 2-43 | 2°87 | 3°50 

“913 589-08 5250 | 18624 | 2-48 | 2-87 | 3°50 

+912 588-44 5244 | 18604 | 2°42 | 2°86 | 3°50 

olga 587°78 5238 | 18583 | 2°42 | 2°86 | 3°50 | 
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TapLe No. 1.—Coprer Stranps—continued. 


870 
869 
*868 
867 
866 


Cross Section Weight of Copper | Strand (Diameters in mm.) 
4 | | | | 
sq. in. mm.? eee De | iar | 9 61 37 19 | 7 
0:910 587-15 5233 | 18563 | 2°42 | 2-86 | 3-50 oy a 

“909 586°50 5227 | 18542 | 2:42 | 2°86 | 3:49 26 
*908 585° 87 5222 | 18522 | 2-42 | 2-86 | 3:49 
*907 85°23 5216 | 48501 | 2°42 | 2°86 | 3:49 
*906 584-60 5211 | 18481 | 2:42 | 2°86 | 3:49 . 
“905 83°95 5205 | 18461 | 2:41 | 2°85 | 3:49 
904 583 °32 5199 | 18440 | 2-41 | 2°85 |~3:49 
903 582° 68 5193 | 18420 | 2-41 | 2°85 | 3°48 
*902 582° 04 5188 | 18400 | 2°41 | 2°85 | 3:48 
‘901 581°39 5182 | 18380 | 2-41 | 2°85 | 3-48 
“900 580-74 5176 | 18360 | 2-41 | 2-85 | 3-48 
7899 580°10 5170 | 18339 | 2-41 | 2:84 | 3-47 
“898 579°45 5165 | 18319 | 2:40 | 2°84 | 3°47 
*897 578° 80 5159 | 18299 | 2-40 | 2-84 | 3-47 
“896 578-15 5153 | 18278 | 2-40 | 2-84 | 3-47 
*895 977°50 5147 | 18258 | 2-40 | 2-84 | 3-47 
“894 576-86 5142 | 18238 | 2-40 | 2°84.) 3-47 
+893 576° 23 5136 | 18218 | 2-40 | 2-83 | 3:46 
892 575° 57 5130 | 18197 | 2-40 | 2-83 | 3-46 
“891 574°90 5124 | 18177 | 2-40 | 2-83 | 3:46 
*890 574° 25 5118 | 18157 | 2-39 | 2-83 | 3-46 
“889 573-60 5113 | 18137 | 2:39 | 2-83 | 3-46 
“888 57297 5107 | 18116 | 2-39 | 2-83 | 3:45 
‘887 572-33 5102 | 18095 | 2-39 | 2-82 | 3-45 
886 571° 67 5096 | 18075 | 2°39 | 2-82 | 3-45 
*885 71:04 5090 | 18054 | 2-39 | 2-82 | 3:45 
“884 570°38 9084 | 180384 | 2-39 | 2-82 | 8-45 
+883 569°74 5078 | 18013 | 2°38 | 2°82 | 3-44 
*882 569-08 5072 | 17993 | 2-38 | 2-82 | 3:44 
“881 568 +44 5067 | 17972 | 2-38 | 2:82 | 3-44 ‘ 
*880 567-78 5061 | 17952 | 2-38 | 2-81 | 3:44 ; 
“879 567°15 5055 | 17931 | 2-38 | 2-81 | 8-44 : 
+878 566° 50 5049 | 17911 | 2-38 | 2-81 | 3-43 : 
‘877 565° 87 5044 | 17891 | 2-88 | 2-81 | 3-43 : 
*876 965 +22 5038 | 17870 | 2°38 | 2-81 | 3-48 ; 
*875 564-58 5033 | 17850 | 2°87 | 2-81 | 3-48 ; 
874 563°93 5027 | 17830.| 2°37 | 2-80 | 38-48 
873 563° 30 5021 | 17809 | 2°37 | 2-80 | 3-42 
“872 562°66 5015 | 17789 | 2-87 | 2-80 | 3-42 
‘871 562-00 5009 |. 17768 | 2°37 | 2-80 | 3° 

2-37 | 2-80 | 8 

2°46 | 2-80 | 3 

2°36 | 2 3: 

9. 9. 

2 2 


5004 
4998 
4992 
4986 
4981 


17748 
17727 
17707 
17687 
17666 


oo 09 
aS 
He 


2 
oie car ie ce 
oe hy A 
eine arian et tat 
Cn ueCh ME ise See, Hs AD 
Nees eC co 0. 7s! be cco a 


THEIR CONSTRUCTION AND COST. 


TasLE No. 1.—Coprer StRANDS—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
sq. in, mm.2 ee) BEE Wan || oy 61 37 19 
0-865 558° 15 4975 | T#6#6 | 2°36 | 2°79 | 3°41 
* 864 557° 50 4969 | 17626 | 2°36 | 2°79 | 3°41 
*863 556° 86 4963 | 17605 | 2°36 || 2°79 | 3°40 
*862 556-22 4958 | 17585 | 2°36 | 2°78 | 3°40 
“861 555 ‘60 4952 | 17564 | 2°35 | 2°78 | 3:40 
*860 954° 94 4946 | 17544 | 2°35 | 2:78 | 3°40 
*859 554° 28 4940 | 17523 | 2°35 | 2°78 | 3°40 
“858 553° 62 4935 | 17503 | 2°35 | 2°78 | 3°39 
*857 553° 00 4929 | 17482 | 2°35 | 2-78 | 3°39 
*856 952°36 4923 | 17462 | 2°35 | 2°78 | 3°39 
*855 551°70 4917 | 17442 | 2°35 | 2°77 | 3°39 
854 591°05 4912 | 17422 | 2°34 | 2°77 | 3°39 
*853 550°40 4906 | 17402 | 2°34 | 2°77 | 3°38 
*852 549°75 4900 | 17381 -) 2°34 | 2°77 | 3°38 
“851 549° 08 4894 | 17361 | 2°34 | 2°77 | 3°38 
*850 548° 45 4889 | 17340 | 2°34 | 2°77 | 3°38 
849 547° 80 4883 | 17320 | 2°34 | 2°76 | 3°38 
*848 547°18 4877 | 17300 | 2°34 | 2°76 | 3°37 
847 546-52 4871 | 17279 | 2°34 | 2°76 | 3°37 
“846 545° 86 4865 | 17259 | 2°33 | 2°76 | 3°37 
845 §45 ° 22 4859 | 17238 |. 2°33 | 2°76 | 3°37 
“844 544-56 4854 | 17218 | 2°33 | 2°76 | 3°37 
843 543° 94 4848 | 17198 | 2°33 | 2°75 | 3°36 
842 543° 27 ASAD TTT | 2233 2227) (3236 
“841 542°63 4836 | 17157 | 2°33 | 2°75 | 3°36 
840 541°98 4830 | 17136 | 2°83 | 2°75 | 3°36 
*839 Bye OBE: 4825 | 17116 | 2°32 | 2°75 | 3°36 
*838 540°70 AIO | 17095 | 2°32 | 2°75 | 3:35 
*837 540°05 4813-1707 | 2°32 | 2-74 | 3°35 
*836 539 °43 4807 | 17054 | 2°32 | 2°74 | 3°35 
839 538°76 4801 | 17085 | 2°32 | 2°74 | 3°35 : 
834 538°12 4796 | 17013 | 2°32 | 2°74 | 3°35 
+833 537°47 4790 | 16998 | 2°32 | 2°74 | 3°34 
832 536° 83 4784 | 16972 | 2°32 | 2°74 | 3°34 
*831 536° 20 A779 | 16952 | 2:34 | 2°73 | 3°34 
830 535° 55 4773 | 16932 | 2°31 | 2°78 | 3°3 
"829 534°90 4767 | 16911 | 2°31 | 2°73 | 3°34 
*828 534° 25 4761 | 16891 | 2°31 | 2°73 | 3°35 
“827 533° 60 4755 | 16870 | 2°31 | 2°73 | 3°33 
"826 533° 00 4750 | 16850 | 2°31 | 2°73 | 3°33 
"825 §32°34 4744. | 16830 | 2°30 | 2°72 | 3°33 
824 531°70 4738 | 16810 | 2°30 | 2°72 | 3°33 
+823 531° 04 4733 | 16789 | 2°30 | 2°72 | 3°3: 
“822 530° 40 4727 | 16769 | 2°30 | 2°72 | 3°32 
“821 529°75 4721 | 16748 | 2°30 | 2°72 | 3°32 
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Taste No. 1.—Coprer Srranps—continued. 


Cross Section 


Weight of Copper 


Strand (Diameters in mm.) 


Kilog. 


Ib. per 


per km.| mile 127 = tu = ‘3 
| | 
| 4715 | 16728 | 2°30 | 2-72 | 3-32 
4710 | 16707 | 2-30 | 2°71 | 3°32 
| 4704 | 16687 | 2°30 | 2°71 | 3-31 
4698 | 16667 | 2-29 | 2:71 | 3°3 
| 4°93 | 16646 | 2-29 | 2-71 | 3°31 
4687 | 16626 | 2°29 | 2-71 | 3°31 
4681_| 16606 | 2:29 | 2-71 | 3°83 
4675 | 16585 | 2:29 | 2-.0 | 3-30 
4670 | 16565 | 2:29 | 2°70 | 3:3 
4664 | 16544 | 2-29 | 2-70 | 3-30 
4658 | 16524 | 2-28 | 2-70 | 3-30 
4652 | 16504 | 2°28 | 2°70 | 3-30 
| 4647 | 16483 | 2-28 | 2-70 | 3-29 
4641 | 16463 | 2-28 | 2°69 | 3:29 
4635 | 16443 | 2°28 '| 2°69 | 3-29 
4629 | 16422 | 2-28 | 2-69 3°29 
4623 | 16402 | 2:28 | 2-69 | 3:29 
4618 | 16381 | 2°27 | 2°69 | 8:98) .. 
4612 | 16361 | 2-27 | 2-69 | 3:28 | 4:21 
| 4606 | 16340 | 2:27 | 2°68 | 3:28 | 4:21 
| 4601 | 16320 | 2°27 | 2°68 | 3:28 | 4-21 
4595 | 16300 | 2:27 | 2°68 | 3°28 | 4:21 
| 4589 | 16280 | 2°27 | 2 68 | 3:27 | 4:20 
4583 | 16259 | 2-27 | 2-68 | 3:27 | 4:20 
4578 | 16239 | 2-26 | 2-68 | 3°27 | 4-20 
4572 | 16218 | 2°26 | 2-67 | 8:27 | 4:20 
4566 | 16198 | 2:26 | 2:67 | 3°27 | 4:19 
4561 | 16177 | 2°26 | 2°67 | 3:27 | 4:19 
4555 | 16157 | 2°26 | 2°67 | 3:26 | 4:19 
4549 | 16136 | 2-26 | 2°67 | 3:26 | 4-19 
4543 | 16116 | 2:26 | 2°67 | 3°26 | 4:18 
4537 | 16096 | 2°25 | 2°66 | 3°26 | 4-18 
4532 | 16075 | 2°25 | 2°66 | 3°25 | 4-18 
4526 | 16055 | 2°25 | 2-66 | 3°25 | 4-17 
4520 | 16034 | 2-25 | 2°66 | 3:25 | 4-17 
4515 | 16014 | 2:25 | 2-66 | 3:25 | 4:17 
4509 | 15993 | 2°25 | 2-66 | 3°24 | 4-17 
4503 | 15973 | 2°25 | 2-66 | 3:24 | 4-16 
4497 | 15958 | 2°24 | 9-65 | 8°94 | 4-16 
4492 | 15988 | 2°24 | 2-65 | 3°24 | 4°16 
4486 | 15913 | 2°24 | 2:65 | 8°24 | 4-16 
4480 | 15892 | 2-24 | 2-65 | 3:98 | 4:15 
4474 | 15872 | 2-24 | 2°65 | 3:93 | 4:15 
4468 | 15851 | 2°24 | 2-64 | 3-98 | 4-15 
4463 | 15881 | 2:24 | 2-64 | 3-93 | 4:15 


THEIR CONSTRUCTION AND COST. 


Tas_e No. 1.—Corper Srranps—continue l. 


Strand (Diameters in mm.) 


Cross Section Weight of Copper 
sq. in. mm.2 eee aaa 
Ont To 500° 04 4457 | 15810 
“TT4 499° 40 4451 | 15790 
“113 498°76 4445 | 15770 
“772 498-12 4440 | 15750 
HTL 497-48 4434 | 15729 
STAY) 496° 83 4428 | 15709 
*769 496°17 4422 | 15689 
*768 495 °52 4417 | 15668 
Gr 494°87 4411 | 15648 
*766 494-22 4405 | 15628 
‘765 493°57 4399 | 15607 
764 | 492°93 | 4398 | 15587 
*763 49230 4388 | 15566 
-762 491°65 4382 | 15546 
aenGill 491-00 4376 | 15525 
*760 490°35 4370 | 19505 
2759) 489-70 4365 | 15484 
TOS 48907 4359 | 15464 
OT 488 °42 4353 | 15443 
*756 487° 80 4348 | 15423 
miele) 487-16 4342 | 15402 
*754 486°50 4336 | 15382 
“7193 485°86 4330 | 15361 
"752 485°23 4324 | 1534] 
The 484°59 4318 | 15320 
*750 483°95 4313 | 15300 
“749 483° 30 4307 | 15279 
*748 482°65 4301 | 15259 
“TAT 482°00 4295 | 15238 
"746 481°37 4290 | 15218 
*745 480°73 4284 | 15198 
“744 480°08 4278 | 15178 
“743 479° 44 4973 | 15157 
“742 478° 76 4267 | 15137 
“TAL 478° 12 4261 | 15117. 
-740 477° 48 4255 | 15097 
USS) 476°83 4949 | 15076 
iste) 476°17 4244 | 15056 
OTL 475°58 °| 4238 | 15035 
*736 474°90 4232 | 15015 
Oyieat3) 474° 24 4297 | 14994 
734 473°58 4921 | 14974 
278 472 °93 4215 | 14954 
+732 47230 4209 | 14933 
ow 471°65 4203 | 14918 
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8 ELECTRIC CABLES 


Tape No. 1.—Coprer StrRANDS—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
sq. in. mm.2 Pere ib. ee 127 91 | 61 37 19 
0-730 471°00 4198 | 14893 | 2°17 | 2°56 | 3°13 | 4°02 : 
129) 470°36 4192 | 14872 | 2-17 | 2-56 | 3-138 | 4-02 
“728 469°73 4186 | 14852 | 2-16 | 2°56 | 3°13 | 4-02 
SPAT 469° 08 4180 | 14831 | 2-16 | 2-56 | 3°12 | 4-01 
*726 468° 42 4175 | 14811 | 2-16 | 2-56 | 3-12 | 4:01 
725 467°78 4169 | 14790 | 2-16 2°55 | 3-12 | 4-01 . 
724 467° 14 4163 | 14770 | 2-16 | 2-55 | 3-12 | 4-00 
“723 466° 50 4157 | 14749 | 2-16 | 2-55 | 3-12 | 4-00 
*722 465° 85 4152 | 14729 | 2-16 | 2°55 | 8-11 | 4:00 
oneal 465° 22 4146 | 14708 | 2°15 | 2°55 | 3-10 | 4-00 
°720 464-58 4140 | 14688 | 2-15 | 2-54 | 8-11 | 3-99 
a) 463°92 4134 | 14668 | 2-15 | 2°54 | 3-11 | 3-99 
“718 463° 28 4129 | 14647 | 2°15 | 2-54 | 3-10 | 3-99 
Clit) 462° 62 4123 | 14627 | 2°15 | 2°54 | 3-10 | 3-98 
‘716 462°00 4117 | 14607 | 2:15 | 2°54 | 3°10 | 3-98 
Gls 461°35 4111 | 14586 | 2-15 | 2-54 | 3-10 | 3:98 
“714 460°70 4106 | 14566 | 2-14 | 2°58 | 3-10 | 3-98 . 
“713 460°06 4100 | 14545 | 2-14 | 2-53 | 3-09 | 3:97 
“712 459°40 4094 | 14525 | 2-14 | 2°53 | 3-09 | 3:97 
“711 458°77 4088 | 14504 | 2:14 | 2-58 | 3-09 | 3-97 
‘710 458°12 4083 14484 | 2°14 | 2°53 | 8°09 | 3°97 
*709 457°47 4077 | 14464 | 2°14 | 2°52 | 8-09 | 8-96 
“708 456° 82 4071 | 14444 | 2:14 | 9°52 | 8°08 | 3-96 
“707 456°17 4065 | 14423 | 2°13 | 2-52 | 3-08 | 3-96 | 
“706 455° 50 4059 | 14403 | 2-13 | 2°52 | 3:08 3°95 
“705 454°88 4054 | 14383 | 2°13 | 2°52 | 3.08 | 3-95 
“704 454° 28 4048 | 14362 | 2-13 | 2°52 | 3°07 | 3-95 
*703 453°58 4042 | 14342 | 2:18 | 2-51 | 3-07 3°95 . 
*702 | 452°98 4037 | 14322 |.2°18 | 2-51 3°07 | 3°94 
701) 4) 452298 4031 | 14801 | 2°12 | 2-51 | 3-07 | 3-94 
“700 451°65 4025 | 14281 | 2-12 | 9:51 | 3°07 3°94 
“699 451°00 4019 | 14260 | 2°12 | 2°51 | 3-06 3°93 
*698 | 450°37 4014 | 14240 | 2-12 | 2-51 | 3-06 | 3-93 
"697 449 °72 4008 | 14220 | 2-12 | 2°50 | 3-06 3°93 
“696 449°06 4002 | 14199 | 2:12 | 2-50 3°06 | 3:98 
“695 448° 42 3996 | 14179 | 2°12 | 2:50 | 3-05] 3:99 
604 447-80 3991 | 14158 | 2-11 | 2°50 | 3-05 | 3:92 
693 447-14 3985 | 14138 | 2-11 | 2-50 | 3-05 | 3-99 
692 446°50 3979 | 14118 | 2°11 | 2-49 | 3-05 | 3-91 
“691 445°85 3973 | 14097 | 2°11 | 2°49 | 3:05 | 3-91 
“690 445°20 3968 | 14077 | 2-11 | 2-49 | 3-04 | 3-91 . 
“689 444-57 3962 | 14056 | 2°11 | 2:49 | 3-04 | 3-91 
688 443 °92 3956 | 14036 | 2-10 | 2-49 | 3-04 | 3-90 
687 44328 3950 | 14016 | 2-10 | 2-49 | 3:04 | 3-90 
686 442°63 3945 | 13995 | 2-10 | 2-48 | 3-03 | 3-90 . 


THEIR CONSTRUCTION AND COST. 


Taste No. 1—Coprrr Srranps—continued. 


8) 


Cross Section Weight of Copper Strand (Diameters in mm.) 
sq. in. mm.? Beste EP ais |! 83 61 31 19 
0°685 442°00 3939 | E3970 12-10 | 2-48 | 3°03 | 3°89 
684 441°3 3983 | 13954 | 2-10 | 2-48 | 3-03 | 3:89 
683 440°70 3927 | 138934 | 2-10 | 2°48 | 3°03 | 3°89 
682 440° 07 3922 | 13918 | 2-10 | 2°48 | 3-03 | 3°89 | 
681 439-42 3916 | 18893 | 2-09 | 2°47 | 3:02 | 3°88 
-680 438°75 3910 | 18872 | 2-09 | 2°47 | 3°02 | 3°88 
-679 438°10 8904 | 18852 | 2-09 | 2°47 | 2-02 | 3-88 
-678 437°48 3899 | 13832 | 2-09 | 2°47 | 3-02 | 3-87 
-677 436° 82 3893 | 13812 | 2:09 | 2°47 | 3-01 | 3-87 
676 436°17 3887 | 13791 | 2°09 | 2°47 | 3°01 | 3:87 
°675 435° 52 3881 | 18771 | 2°08 | 2°46 | 3:01 | 3°87 
“674 434°88 3875 | 13751 | 2°08 | 2°46 | 3-01 | 3°86 
673 434°22 3870 | 187380 | 2°08 | 2°46) 3°01 | 3°86 
*672 433°58 8864 | 13710 | 2°08 | 2°46 | 3°00 | 3°86 
°671 432° 94 3858 | 13689 | 2°08 | 2°46 | 3°00 | 3°85 
*670 432°30 3853 | 13669 | 2:08 | 2°45 | 3°00 | 3°85 
“669 431°63 3847 | 18648 | 2°08 | 2°45 | 3°00 | 3°85 
668 431°00 8841 | 13628 | 2°07 | 2°45 | 2°99 | 3°85 
“667 430° 35 3835 | 13608 | 2°07 | 2°45 | 2°99 | 3°84 
“666 429°72 8829 | 13587 | 2°07 | 2°45 | 2°99 | 3°84 
665 429° 07 3824 | 13567 | 2°07 | 2°45 | 2°99 | 3°84 
664 428°48 3818 | 13546 | 2°07 | 2°44 | 2°99 | 3°83 
663 427° 80 3812 | 13526 | 2°07 | 2°44 | 2°98 | 3°83 
"662 aT ee 3807 | 13505 | 2°06 | 2°44 | 2°98 | 3°83 
661 426°48 8801 | 13485 | 2°06 | 2°44 | 2°98 | 3°83 
“660 425°85 83795 | 18465 | 2°06 | 2°44 | 2°98 | 3°82 
*659 425°20 3789 | 13444 | 2°06 | 2°43 | 2°97 | 3°82 
“658 424°57 3784 | 13424 | 2°06 | 2°43 | 2°97 | 3°82 
657 423 °92 3778 | 13403 | 2°06 | 2°43 | 2°97 | 3°81 
*656 493°28 3772 | 18383 | 2:05 | 2°43 | 2°97 | 3°81 
*655 422° 62 83766 | 13362 | 2 05 | 2°43 | 2°97 | 3°81 
654 42200 8761 | 13342 | 2°05 | 2°43 | 2°96 | 3-81 | 
*653 421°34 3755 | 18322 | 2°05 | 2°42 | 2°96 | 3°80 
*652 420°69 8749 | 18301 | 2:05 | 2°42 | 2°96 | 3°80 
°651 420°05 3743 | 18281 | 2°05 | 2°42 | 2°96 | 3°80 
*650 419°40 3738 | 13260 | 2:05 | 2°42 | 2°95 | 3°79 
“649 418°76 3732 | 18240 | 2°04 | 2°42 | 2°95 | 3°79 
648 418-12 8726 | 13219 | 2:04 | 2°41 | 2°95 | 3°79 
1647) 417°47 3721 | 13199 | 2°04 | 2°41 | 2°95 | 3°79 
646 416°82 8715 | 13179 | 2°04 | 2°41 | 2°95 | 3°78 
645 416°18 3709 | 18158 | 2°04 | 2°41 | 2°94 | 3°78 
* 644 415°52 3703 | 13138 | 2°04 | 2°41 | 2°94 | 3°78 
643 414°88 3697 | 13118 | 2°03 | 2°40 | 2°94 | 3°77 
642 414-23 3692 | 13097 | 2°03 | 2°40 | 2°94 | 3°77 
“641 413°58 3686 | 18077 | 2°08 | 2°40 | 2°93 | 3°77 
i 
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ELECTRIC CABLES 


TABLE No. 1.—Coprer Srranps—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
sq. in. mm.? ee Te oh apn aa 61 37 19 
0-640 412°93 3680 | 13057 | 2-03 | 2-40 | 2-93 | 3-76 
*639 412°28 3674 | 13036 | 2°03 | 2:40 | 2-93 | 3-76 
*638 Ga 3669 | 13016 | 2°03 | 2-40 | 2-93 | 3°76 
637 411-00 3663 | 12995 | 2°02 | 2°39 | 2-92 | 3°76 
636 410°36 3657 | 12975 | 2°02 | 2°39 | 2-92 | 3°75 
*635 209s 2 3651 | 12954 | 2-02 | 2°3 2:92) 3°75 
634 409-08 3646 | 12934 | 2-02 | 2-39 | 2-92 | 3-75 
633 408-42 3640 | 12914 | 2-02 | 2-3 2°92 | 3-74 
632 407-78 3634 | 12893 | 2:02 | 2°38 | 2-91 | 3-74 
*631 407-14 3628 | 12873 | 2-02 | 2-88 | 2-91 | 3-74 
630 406° 50 3623 | 12853 | 2-01 | 2-38 | 2-91 | 3-73 
*629 405° 86 3617 | 12832 | 2-01 | 2-38 | 2-91 | 3-73 
628 405 +20 3611 | 12812 | 2-01 | 2-38 | 2-90 | 3-73 
627 404-56 3605 | 12791 | 2-01 | 2-37 | 2-90 | 3-73 
626 403-92 3599 | 12771 | 2-01 | 2-37 | 2:90 | 3-72 
*625 403-28 3594 | 12750 | 2-01 | 2°37 | 2°90 | 3:72 
624 402-64 3588 | 12730 | 2-00 | 2:37 | 2-89 | 3-72 
*623 402-00 3582 | 12709 | 2:00 | 2:37 | 2-89 | 3-71 
*622 401 +35 3577 | 12689 | 2-00 | 2°36 | 2-89 | 3-71 
*621 400-70 3571 | 12669 | 2:00 | 2°36 | 2°89 | 3-71 
*620 400-05 3565 | 12648 | 2-00 | 2°36 | 2:88 3°71 
“619 399-40 3559 | 12628 | 2-00 | 2°36 | 2°88 | 3: 70 
“618 398°75 3553 | 12608 | 1-99 | 2:36 | 2°88 | 3-70 
‘O17 398°10 3548 | 12587 | 1-99 | 2-36 2°88 | 3°70 
“616 397°46 3542 | 12567 | 1:99 | 2°35 | 2-88 | 3-69 
615 396°80 3536 | 12547 | 1-99 | 2-3 2°87 | 3°69 
614 396°18 3530 | 12526 | 1-99 | 2°35 2°87 | 3:69 
618 395° 52 3525 | 12506 | 1:99 | 2:35 | 9-87 3°68 
“612 394°88 3519 | 12486 | 1-98 2°35 | 2°87 | 3°68 
“611 394° 24 3513 | 12465 | 1-98 | 2-34 | 2-86 3°68 
610 393°58 3507 | 12445 | 1:98 | 2-34 | 2-86 | 3: 68 
*609 392°95 3502 | 12425 | 1:98 | 2-34 | 9 *86 | 3°67 
“608 392°30 3496 | 12404 | 1-98 | 2-34 2°86 | 3°67 
607 391°66 3490 | 12384 | 1-98 | 2-34 | 2°85 3°67 
606 391°00 3484 | 12363 | 1-97 | 2°33 | 2°85 | 3-66 
605 390°38 3479 | 12343 | 1-97 | 2°33 | 2°85 | 3 *66 
604 389°72 3473 | 12323 | 1:97 | 2°33 | 2-85 | 3- 66 
603 389° 08 3467 | 12302 | 1-97 | 2-38 | 2°85 | 3-65 
602 388 °47 3462 | 12282 | 1:97 | 2-33 | 2-84 3°65 
601 387: 80 3456 | 12261 | 1:97 | 2-39 2°84 | 3-65 
600 387°15 3450 | 12241 | 1-96 | 2-32 | 2-84 | 3: 64 
599 386° 50 3444 | 12220 | 1:96 | 2-32 | 2-84 3°64 
“598 385-87 3439 | 12200 | 1:96 | 2-32 | 2-83 3 64 
“597 385° 22 3433 | 12179 | 1:96 | 2-39 | 9- 83 | 3°64 
“096 384° 56 3427 | 12159 | 1-96 | 2-31 | 2-83 3°63 
“995 383° 92 3421 | 12138 | 1:96 | 2-31 8°83 | 3°63 
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. 1.—Corrrr Stranps—continued. 
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Cross Section 


Weight of Copper 


sq. in. 
0504 
*593 
“592 
*591 
*590 
“589 
*588 
*587 
“586 
*585 
584 
*583 
582 
“581 
*580 
579 
"578 
‘O77 
“576 
*575 
“O74 
973 
“972 
‘O71 
-570 
*569 
568 
“567 
566 
*565 
564 
+563 
"562 
“561 
*560 
“509 
*558 
*507 
*506 
595 
504 
553 
*§52 
» 501 
°550 
549 


Strand (Diameters in mm.) 


mm.2 eres ee eeior | 91 61 31 19 
383 °28 3416 | 12118 | 1°95 | 2°31 | 2°82 | 3°63 
382-62 3410 |-12098 | 1°95 | 2°31 | 2°82 | 3°62 
382-00 3404 | 12077 | 1:95 | 2°31 | 2°82 |-3°62 
381-34 3398 | 12057 | 1°95 | 2°31 | 2°82 | 3°62 
380°70 3393 | 12037 | 1:95 | 2°30 | 2°81 | 3-61 
380-06 3387 | 12016 | 1:95 | 2°30 | 2°81 | 3°61 
37940 3381 | 11996 | 1-95 | 2°30 | 2°81 | 3°61 
378° 76 3375 | 11975 | 1:94 | 2°30 | 2°81 | 3°61 
378° 10 3369 | 11955 | 1:94 | 2°30 | 2°80 | 3°60 
317 £6 3364 | 11985 | 1-94 | 2°29 | 2°80 | 3°60 
376° 82 3358 | 11914 | 1:94 | 2:29 | 2°80 | 3°60 
376°18 3352 | 11894 | 1°94 | 2°29 | 2°80 | 3°59 
375° 52 3347 | 11873 | 1°94 | 2°29 | 2°80 | 3°59 
374° 88 3341 | 11858.)-1°98 | 2°29) | 2°79 | 3-59 
BT4° 22 3335 | 11833 | 1:93 | 2:28 | 2°79 | 3°58 
373° 60 3329 | 11812 | 1°93-| 2°28 | 2°79 | 3°58 
372°96 3394 | 11792 | 1 98 | 2°28 | 2°79 | 3°58 
372°30 3278 | L771 | 1:98 | 2728) | 2278 | 3257 
371°68 S72 Mol | eos 2°28 Aes 300 
371° 04 3306 | 11731 | 1:92 | 2°27 | 2°78 | 3°57 
370° 38 SIMU LOM a OQneee Oizo iSalea od 
369° 72 3295 | 11690 | 1°92 | 2°27 | 2°77 | 3°56 
369° 10 3289 | 11669 | 1°92 | 2°27 | 2°77 | 3°56 
368°45 3983 | 11649 | 1:92 | 2°27 | 2°77 | 3°56 
367° 80 3978 | 11628 | 1°91 | 2°26 | 2°77 | 3°55 
367°14 3272 | 11608 | 1°91 | 2°26 | 2°76 | 3°55 
366° 50 3266 | 11588 | 1:91 | 2°26 | 2°76 | 3°55 
365° 86 3260 | 11567 | 1:91 | 2°26 | 2°76 | 3°54 
365° 22 3255 | 11547 | 1:91 | 2°26 | 2°76 | 3°54 
364758 3249 | 11527 | 1°91 | 2°25 | 2°75 | 3°54 
363° 92 3243 | 11507 | 1°90 | 2°25 | 2°75 | 3°53 
363° 27 3937 | 11486 | 1:90 | 2°25 | 2°75 | 3°53 
362° 62 3231 | 11466 | 1°90 | 2°25 | 2°75 )°3°53 
361°98 3996 | 11446 | 1:90 | 2°25 | 2 74 | 3°52 
361 °34 3920 | 11425 | 1°90 | 2°24 | 2°74 | 3°52 
360°70 3914 | 11405 | 1:90 | 2°24 | 2°74 | 3°52 
360° 04 3908 | 11385 | 1°89 | 2:24 | 2°74 | 8°52 
359740 3203 | 11864 | 1°89 | 2°24 | 2°73 | 3°51 
358°76 3197 | 11844 | 1°89 | 2:24 | 2°73 | 3°51 
358° 10 3191 | 11323 | 1°89 | 2°23 | 2°78 | 3°51 
307-47 3186 | 11303 | 1°89 | 2°23 | 2°73 | 3°50 
356° 82 3180 | 11282 | 1°89 | 2°23 | 2°72 | 3°50 
356-18 3174 | 11262 |'1°88 | 2°23 | 2°72 | 3°50 
355° 54 3168 | 11241 | 1-88 | 2°23 | 2°72 | 3°49 
354-90 3163 | 11221 | 1°88 | 2°22 | 2°72 | 3°49 
354°24 3157 | 11200 | 1:88 | 2°22 | 2°71 | 3°49 


ELECTRIC CABLES 


TABLE No. 1.—Corrrer Stranps—continued. 


Cross Section 


Strand (Diameters in mm.) 


sq. in. 
0°548 
“547 
546 
545 
“544 
548 
“942 
“O41 
540 
939 
538 
537 
“036 
5385 
034 
983 
“932 
“O31 
“530 
“529 
528 
*)27 
526 
525 
“524 
523 
022 
521 
“520 
*519 
“518 
°O17 
“O16 
515 
“514 
513 
512 
“S11 
“510 
“309 
508 
507 
506 
505 
504 
303 


Weight of Copper 

Cilog. | lb. per 

ee 5 ‘mile 127 
3151 | 11180 | 1-88 
3145 | 11160 | 1-88 
3139 | 11139 | 1-87 
3133 | 11#18 | 1-87 
3128 | 11098 | 1-87 
3122 | 11077 | 1-87 
3117 | 11057 | 1-87 
3112 | 11037 | 1-87 
3105 | 11016 1-86 
3099 | 10996 | 1-86 
3093 | 10975 | 1-86 
3088 | 10955 | 1:86 
3082 | 10934 | 1:86 
3076 | 10914 | 1°86 
3071 | 10894 | 1°85 
3065 | 10873 | 1°85 
3059 | 10853 | 1°85 
3053 | 10832 | 1°85 
3047 | 10812 | 1°85 
3042 | 10792 | 1-84 
3036 | 10771 | 1°84 
3031 | 10751 | 1°84 
3025 | 10731 | 1°84 
3019 | 10710 | 1°84 
3013 | 10690 | 1°84 
3007 | 10669 | 1:83 
3001 | 10649 | 1:83 
2996 | 10628 | 1°83 
2990 | 10608 | 1:83 
2985 | 10588 | 1°83 
2979 | 10567 | 1:88 
2973 | 10547 | 1:82 
2967 | 10526 | 1:82 
2961 | 10506 | 1°82 
2955 | 10486 | 1°82 
2950 | 10465 | 1°82 
2944 | 10445 | 1:81 
2938 | 10425 | 1:81 
2933 | 10404 | 1-81 
2927 | 10384 | 1°81 
2921 | 103638 | 1-81 
2915 | 10843 | 1-81 
2910 | 10323 | 1-80 
2904 | 10302 | 1-80 
2898 | 10282 | 1-80 
2893 | 10261 | 1-80 


91 61 | 3¢ 19 
2°22 | 2-7 | 3-48 
| 2°22 | 2-71 | 3-48 
2°22 | 2-71 | 8-48 
| 2°21 | 2-70 | 3°47 
2°21 | 2-70 | 3-47 
2°21 | 2°70 | 3°47 
2°21 | 2°70 | 3-46 
2°21 | 2-69 | 3°46 
2°20 | 2-69 | 3°46 
2°20 | 2°69 | 3-45 
| 2°20 | 2°69 | 3-45 
2°20 | 2°68 | 3:45 
2°19 | 2°68 | 3-45 
2°19 | 2°68 | 3°44 
| 2°19 | 2°68 | 3°44 
2°19 | 2°67 | 3:44 
2°19 | 2°67 | 3°43 
2°18 | 2°67 | 3°43 
2°18 | 2°67 | 3°48 
2°18 | 2°66 | 3°42 
2°18 | 2°66 | 3-42 
2°18 | 2°66 | 3:49 
2°17 | 2°66 | 3341 
217 | 296501844 
2°17 | 2°65 | 3°41 
2°17 | 2°65 | 3-40 
2°17 | 2°65 | 3:40 | 
2°16 | 2°64 | 3-40 
2°16 | 2°64 | 3-39 
2°16 | 2°64 | 3 39 
2°16 | 2°64 | 3-39 | 
2°16 | 2°63 | 3-38 
2°15 | 2°63 | 3°38 
2°15 | 2°63 | 3-38 
2°15 | 2°68 | 3:37 
2:15 | 2°62 || 3°37 
2°15 | 2°62 | 3°37 
2-14 | 2°62 | 3:36 
2°14 | 2°62 | 3°36 
2-14 | 2°61 | 3-36 
2°14 | 2°61 | 3-35 
2°13 | 2°61 18-35 
2°13 | 2°61 | 3-35 
2°13 | 2°60 | 3-34 
2°13 | 2°60 | 3-34 
2°13 | 2°60 | 3°34 
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‘ Taste No, 1.—Corrrr StrRaANDsS—continued. 
Cross Section Weight of Copper Strand (Diameters in mm.) 
sq. in. mm.?2 eet ates 127 91 61 37 ig) 7 
0°502 323°90 9887 | 10241 | 1°80 | 2°12 | 2°60 | 3°33 
“BOL 323°26 9881 |tNs2d- 1°79 | 2°12) | 2°59 | 3°33 
-500 322°61 9875110200 | 179) | 2-12) ) 2°59 | 3°33 
*499 ao OT, 2869) | 10180) te 79 | 2512) | 2°59" 1 3°32 
*498 S21-32 9864 | 10159 |) 1-79) |) 2°12) 2-58 | 323) 
“497 320° 67 9858 | 10139. |-1279 | 2-11 | 2°58 | 3°32 
“496 320°03 DeH2 |) LOLI LETS Ose | eps 3-31 
495 319-40 2847 | 10098 Thos || BACT | Beery || ssioeH 
“494 318° 74 9841 | 10078 | 1°78 | 2-11 | 2:57 | 3°31 
*493 318-10 9835 | 10057 | 1-78 | 2-11 | 2°57 | 3°30 
“492 317°46 2829 | 10037 | 1°78 | 2-10 | 2°57 | 3°30 
“491 316-80 2822 | 10017 | 1-78 | 2°10 | 2:57 | 3°30 
-490 SAI 2818 9996 | 1°78 | 2:10 | 2-56 | 3°29 
*489 815-52 2812 9976 | 1°77 | 2°10 | 2-56 | 3-29 
*488 314° 87 9806 | 9955°| 1:77 | 2:09 | 2:56 | 8-29 
*487 814-22 2800 9935 | 1-77 | 2-09 | 2-56 | 3°28 
°486 BIBsOS 2795 9914 | 1977-|' 2°09 | 2-55 |) 3-28 
°485 ole 2789 9894 | 1:77 | 2-09 | 2-55 | 3-28 
*484 312°28 2783 9873 | 1:76 | 2:09 | 2:55 | 3:27 
*483 311-65 2777 | 9853 | 1:76 | 2:08 | 2°55 | 3°27 
482 311-00 9772 | 9832) || 1-76 | 208 | 2-54 | 3°27 
°481 310°37 2766 9812 | 1-76 | 2-08 | 2°54 | 3°26 
-480 309-70 2760 9791 | 1°76 | 2-08 | 2-54 | 3°26 
“479 309-+06 2754 | 9771 | 1:76 | 2:07 | 2°53 | 3°26 
*478 308-42 2748 9751 | 1-75 | 2:07 | 2°53 | 3°25 
“477 307°78 2742 973 1-75 | 2:07 | 2-98 | 3°25 
-476 307-12 2737 9710 | 1-75 | 2°07 | 2:53 | 3°25 
475 306-50 2731 9689 | 1-75 | 2-07 | 2-52 | 3:24 
474 305-84 2725 9669 | 1:75 | 2°06 | 2°52 | 3:24 
473 305-20 2720 9649 | 1:74 | 2:06 | 2:52 | 3:24 
*472 804-55 9714 | 9628 | 1-74 | 2:06 | 2°52 | 3-28 
“471 303-90 2708 9608 | 1:74 | 2-06 | 2°51 | 3:23 
-470 303-25 2702 9588 | 1:74 | 2-06 | 2°51 | 3°23 
°469 302-62 2696 9567 | 1:74 | 2-05 | 2-51 | 3-22 
468 301-96 2691 9547 | 1-74 | 2-05 | 2°51 | 3°22 
+467 301-32 2685 9527 | 1-73 | 2-05 | 2°50 | 3:22 
+466 300°68 2679 9506 | 1:73 | 2:05 | 2-50 | 3°21 
*465 300-03 9673 | 9486 | 1°73 | 2:04 | 2:50 | 3-21 
*464 299-40 2668 9465 | 1-73 | 2:04 | 2°50 3:21 
+463 298-73 2662 9445 | 1-73 | 2:04 | 2:49 | 3°20 
+462 298-10 2657 9425 | 1:72 | 2-04 | 2°49 | 3°20 
*461 297-46 2651 9404 | 1°72 | 2:04 | 2-49 | 3-19 
-460 296-80 2645 9384 | 1-72 | 2-03 | 2-48 | 3°19 
-459 296-16 9639 | 9363 | 1:72 | 2:03 | 2-48 | 3-19 
+458 295-50 2633 9343 | 1-72 | 2-03 | 2-48 | 3-18 
“457 294-87 2627 | 9322 | 1-71 | 2:03 | 2°48 | 3-18 


14 


Tasie No. 1.—Correr Stranps—continued. 


ELECTRIC CABLES 


Cross Section 


Weight of Copper 


Kilog. 


Strand (Diameters in mm.) 


lb. per 


8q in. mm.2 per km. mile 127 91 
0°456 294-22 2622 | 9302 | 1-71 | 2-02 
4.55 2938-58 2616 | 9282 | 1-71 | 2-02 
4.54. 292 +94. 2610 | 9261 | 1-71 | 2-02 
+453 292-30 2604 | -9241 | 1-71 | 2-02 
4592 291-65 2599 | 9220 | 1-71 | 2-02 
45] 291-00 2598 | 9200 | 1-70 | 2:01 
450 290-36 2587 | 9180 | 1-70 | 2-01 
“449 289-72 2581 | 9159 | 1:70 | 2-01 
448 289-06 2575 | “9189 1-70) | 9- 01 
447 288-40 2570 | 9118 | 1-70 | 2-00 
446 287°77 2564 | 9098 | 1-69 | 2-00 
“445 287-12 2558 | 9078 | 1-69 | 2-00 
“444 286-48 2553 | 9057 | 1-69 | 2-00 
443 285°88 2547 | 9087 | 1-69 | 1-99 
449 285-20 2542 | 9017 | 1-68 | 1-99 
-441 284-56 2536 | 8996 | 1-68 | 1-99 
440 283-90 2530 | 8976 | 1-68 | 1-99 
489 283-25 2524 | 8955 | 1-68 | 1-99 
438 282-60 2518 | 8935 | 1-68 | 1-98 
437 281-97 2512 | 8915 | 1-68 | 1-98 
436 281-32 2507 | 8894 | 1-67 | 1-98 
435 280-68 2501 | 8874 | 1:67 | 1-98 
434 280-03 2495 | 8854 | 1-67 | 1-97 
+433 279 +38 2489 | 8833 | 1-67 | 1-97 
439 278°73 2483 | 8813 | 1-67 | 1-97 
431 27810 2478 | 8792 | 1-67 | 1-97 
430 277-45 2472 | 8772 | 1-66 | 1-97 
429 276-80 2466 | 8751 | 1-66 | 1-96 
+428 276°16 2461 | 8731 | 1-66 | 1:96 
427 275°50 2455 | 8710 | 1:66 | 1-96 
426 274-86 2449 | 8690 | 1-66 | 1:96 
+425 374:21 2443 | 8669 | 1-65 | 1:95 
424 273° 57 2438 | 8649 | 1-65 | 1-95 
+423 272° 93 2432 | 8628 | 1:65 | 1-95 
+429, 272.30 2426 | 8607 | 1-65 | 1-95 
421 271° 64 2421 | 8587 | 1-65 | 1-94 
420 271-00 2415 | 8566 | 1-64 | 1-94 
419 270°85 2409 | 8546 | 1:64.] 1-94 
“418 269-70 2403 | 8526 | 1:64 | 1-94 
“417 269° 06 2397 | 8505 | 1:64 | 1-94 
416 268° 40 2392 | 8485 | 1-64 | 1-93 
415 267-77 2386 | 8464 | 1-63 | 1-93 
“414 267-12 2380 | 8444 | 1-68 | 1-93 
-413 266°50 2375 | 8424 | 1-63 | 1-93 
“412 26583 2369 | 8403 | 1°63 | 1-99 
“411 265°18 2363 8383 | 1:63 | 1:92 


$9 G9 O9 02 US U9 U9 OS OD OH UD OY 09 OD O9 OD OD OD 2 OD OD OD OD OD OD 


G8 99 99 09 GH & OH Bo G9 09 OF OO GD tO OD GD OD UD OD OD OD 
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THEIR CONSTRUCTION AND COST. 15 


Tasie No. 1.—Coprer Stranps—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
F Kilog. | lb. per 
sq. in. mm. 2 per km.| mile 127 91 61 37 1) 7 
0-410 264-54 2357 8363 | 1°62 | 1°92 | 2°35 | 3:01 | 4°21 
-409 | 263-90 2352) | =e342—\-1 62) | 1°92) | 2-34 | 3:01 | 4-20 
408 263° 26 2346 | 8322 | 1°62 | 1°91 | 2-34 | 8-00 | 4°20 
407 262° 60 2340)" 8301 | 1-62) ) 1-91 |2-34 4° 3:00 | 4°19 
-406 261°96 2334 | 8282 |) L625) 1-91 |) 2-33) 3-00 | 4°19 
405 261°32 2328 8261 SGU ae ot 2283) 299 418 
°404 260° 66 2322 8240-11-61 | 1:902) 2-33) | 2-99 || 4-18 
*403 260-02 Dold S2200 Pi Cla IOs 2a aoa) 2 OOM Ete 
+402 259 38 2311 HUGS) || SEGUE |) IRON) |) ee | arto || ab oa ly) 
“401 258° 74 2309) |) S179) 126L i190") 232) 22980) 416 
-400 258: 08 2299 eesilosaiel 50 mieo0s e2c32m ie 2uoom eal.) 
ia)s) 257°46 2294 SSS Wel uGO ele SO eel Ao 7 alee lo 
*398 256-80 2288 S118 | 1160 | b- 89) | 2e3l | BOT) 414 
-397 256°16 F282 SOST Nee OO ne sonezr od We eo Ones 
2300) 255° 50 2277 SOT Tae COE S92 B00 26a rae 13, 
+395 254-88 2271 SO5GN el OOM MESS, 2230 29Gb e4ode 
“304 254° 21 2965 |) 80386 | 15926183) | 2°30") 2°95 4-12 
+393 253-58 2259 SO1G | eS) ESS ae2230 | 2395) 412 
*392 252-92 DOF AM OOD le Do less ea2o) ete Ooms 
“391 252° 28 nly || Ses \rfsyal| UbeeayS) |) TIRE | 2OOAS |) eS | a ecalll 
*390 251°64 2242 Toba | eDs Wes i 2e20 22945 e410 
*889 251-00 99236 | 7934 | 1°58 | 1-87 | 2°28 | 2°93 | 4°10 
+388 250°35 2231 7914 | 1-58 | 1°87 | 2:28 | 2°93) 4°09 
*387 249-70 2295 | 7893 | 1:58 | 1°86 | 2°28 | 2:93 | 4-09 
*386 249-06 9219 | 7873 | 1:58 | 1°86 | 2°28 | 2-92 | 4:08 
*385 248° 40 213 WSS IleDn | MesO ieee |) 2rozmp 4208 
°384 247-78 208 | 7832 | 1-57 | 1-86 | 2227 | 2°92) 4-07 
383 247-12 2202 TRS |) AUS |) SUF |) BC RaTe |) PASE Beebe) 
382 246°48 TOGA TOL deo Ielroon| 220m e220 late 06 
°381 245 +82 2190 | en allie) Tee ele omee Zoe 20 Ome 06 
*380 245°12 2185 | 7750 | 1:56 | 1-85 | 2°26 | 2°90 | 4:05 
°379 244-49 2179 |° 7730 | 1°56 | 1-84 | 2-25 | 2°89 | 4-04 
*378 243° 84 O73 Weer 10) el DG jee 84) 2250) 2289 eo Ot 
377 243-20 9167 | 7690 | 1°56 | 1-84 | 2:25 | 2°89 || 4°03 
*376 242-64 2162 | 7669 | 1°55 | 1°84 | 2-25 | 2°88 | 4:03 
B75 241-91 2156 | 7649 | 1°55 | 1-838 | 2°24 | 2°88 | 4-02 
“B14 24128 9150 | 7629 | 1:55 | 1-83 | 2:24 | 2°88 | 4°02 
°373 240-62 2144 | 7608 | 1:55 | 1°83 | 2-24 | 2°87 | 4°01 
°372 239:°99 9188 | 7588 | 1:55 | 1-83 | 2-23 | 2°87 | 4-01 
“371 239° 34 DIS eTOGS Leos Ileson| 2uzonl aso Weco00 
370 238-79 2128 | 7548 | 1°54 | 1-82 | 2-23 | 2°86 | 4-00 
*369 238 °05 9191 | 7527 | 1°54 | 1-82 | 2-22 | 2°86 | 3-99 
*368 237-38 2115 | 7507 | 1:54 | 1°82 | 2-22 | 2-85 | 3:98 
+367 236°74 2110 | 7486 | 1:54 | 1:82 | 2°22 | 2°85 | 3-98 
-366 236-10 2104 | 7466 | 1°53 | 1:81 | 2-22 | 2-85 3:97 
365 235-47 2099 | 7446 | 1°53 | 1:81 | 2:21 | 2°84) 3-97 
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ELECTRIC CABLES 


TaBLE No. 1.—Correr Srranps—continued. 


Cross Section | Weight of Copper Strand (Diameters in mm.) 
i Oe ccs eek) ee be 61 37 19 
Sq, In. or. /perkm.| mile 2 
0° 364 234°80 | 2093 | 7425 | 1-53 | 1-81 | 2-21 | 2°84 | 3-96 
363 234°14 | 2086 | 7405 | 1-53 | 1-80 | 2-21 | 2-88 | 3-96 
*362 233°52 | 2081 | 7385 | 1°53 | 1°80 | 2-20 | 2-83 | 3-95 | 
“361 232°88 2075 | 7364 | 1°52 | 1°80 ! 2-20 | 2°83 | 3°95 
*360 232°23 | 2069 | 7344 | 1-52 | 1-80 | 2-20 | 2-82 | 3-94 | 
*359 231°59 | 2063 7323 | 1-52 | 1°80 | 2-19 | 2-82 | 3-94 
*358 230°95 2059 | 7303 | 1:52 | 1-79 | 2-19 | 2-81 | 3-93 
*357 230°30 | 2052 | 7283 | 1-51 | 1-79 | 2-19 | 2-81 | 3-92 
*356 229°68 | 2047 7262 | 1°51 | 1-79 | 2-18 | 2-81 | 3-92 
*355 229°01 | 2041 V2e2) Leola egg | 2-18 | 2-80 | 3-92 
*BO4 228-38 | 2035 | 7221 | 1-51 | 1-78 | 2-18 | 2-80 | 3-91 
*353 227°72 | 2029 | 7201 | 1-51 | 1°78 | 2-18 | 2-79 | 3-90 
*352 227-09 | 2023 7181 | 1°50 | 1°78 | 2°17 | 2°79 | 8-90 
*351 226°42 2018 | 7160 | 1-50 | 1-78 | 2-17 | 2-79 | 3-89 
350 225°89 | 2013 | 7140 | 1-50 | 1-77 | 2-17 | 2-78 | 3-89 
"849 | 225°14 | 2007} 7119 | 1:50 | 1-77 | 2-16 | 2-78 | 3-88 
348 224°49 | 2001 | 7099 | 1-50 | 1:77 | 2-16 | 2:77 | 3-87 
"347 223°85 | 1995 | 7079 | 1-49 | 1°76 | 2-16 2°77 | 3°87 
+346 223°20 | 1989 | 7058 | 1°49 | 1°76 | 2-15 | 2-77 | 3-86 
345 222°58 | 1984 | 7038 | 1-49 | 1°76 | 2-15 | 2°76 | 3-86 
344 221°91 | 1977 | 7017 | 1-49 | 1:76 | 2-15 | 2-76 | 3-85 
+343 221°29 1971 | 6997 | 1°48 | 1-75 | 2:14 | 2-75 | 3-85 
*342 220°62 | 1965 GOTT | 1s48 1°75 | 214.) Os essa. 
“341 219°99 | 1960 | 6956 | 1°48 | 1-75 | 2-14 | 2°75 | 3-84 
“340 219°34 | 1954 | 6936 | 1-48 | 1-75 | 2-14 | 2-74 | 3-83 
*339 218-70 | 1948 | 6915 | 1-48 | 1-74 | 2-13 | 2°74 | 3-89 
“338 218°08 | 1942 | 6895 | 1-47 | 1-74 | 2-13 | 2-73 | 3-89 
337 217°40 1937 | 6875 | 1:47 | 1-74 | 2-18 | 2-73 | 3:81 
336 216°78 1931 | 6854 | 1:47 | 1-74 | 2-12 | 2-73 | 3-81 
+835 216°12 1925 | 6834 | 1:47 | 1-73 | 2-12 | 2-72 | 3-80 
334 215°48 1920 | 6813 | 1°46 | 1-73 | 2-12 | 2-72 | 3-80 
333 214°82 1914 | 6793 | 1°46 | 1-78 | 2-11 | 2°71 | 3-79 
332 214°18 1908 | 6773 | 1°46 | 1-73 | 2-11 | 2°71 | 3-78 
331 213 °52 1902 | 6752 | 1°46 | 1:72 | 2-11 | 2-71 | 3-78 
330 212-89 1897 | 6782 | 1°46 | 1:72 | 2-10 | 2-70 | 3:77 
*329 212°24 1891 | 6712 | 1°45 | 1:72 | 2-10 | 2-70 | 3-77 
*328 211°60 1885 | 6691 | 1:45 | 1-72 | 2-10 | 2-69 | 3-76 
327 210°97 1879 | 6671 | 1°45 | 1-71 | 2-09 | 2-69 | 3-76 
+326 210°32 1874 | 6650 | 1:45 | 1-71 | 2-09 | 2-69 8°75 
325 209°68 1868 | 6630 | 1°45 | 1-71 | 2-09 | 2-68 | 3 “75 
324 209-02 1862 | 6610 | 1-44 | 1:71 | 2:08 | 9-68 3°74 
+323 208°39 1856 | 6589 | 1-44 | 1°70 | 2-08 | 2-67 3°73 
*322 207-74 1850 | 6569 | 1-44 | 1-70 | 2-08 | 2-67 | 3-73 
“321 207°09 1844 | 6548 | 1-44 | 1:70 | 2-07 | 2°66 3°72 
+320 206°42 1839 | 6528 | 1:43 | 1-69 | 2-07 | 2-66 | 3-79 
“319 205°79 1833 | 6508 | 1:43 | 1:69 | 2:07 | 2-66 oil 


THEIR CONSTRUCTION AND COST. 


Tasie No. 1.—Corrrer STrranps—continued. 


07 


Cross Section Weight of Copper Strand (Diameters in mm.) 
sq. in. mm.? 4 BE Mae Vt | Se | 3 19 | 7 
ee A le =e = yo ie ie é | | 
0°318 205-14 1828 | 6487 1°43 | 1°69 | 2°06 | 2°65 3-70 | 
“8317 204° 49 1822 | 6467 Lea oo Me a200e) 20% ia. 0 || 
2316 203-95 1817 | 6446 [As ela68 | 2:06 | 2:64 | 3°69 | 
“315 203-20 1810 | 6426 1-42 | 1:68 | 2-05 | 2-64 | 3°69 | 
“314 202° 59 1805 6405 1-42 | 1-68 | 2-05 | 2-64 | 3-68 
°313 201°95 | 1799 | 6385 1-42 | 1-68 | 2°05 | 2°63 | 3°68 
/, *312 201-29 1793 6365 1-42 | 1°67 | 2:04 | 2°63 | 3°67 
“311 200° 64 1787 | 6344 1-41 | 1-67 | 2-04 | 2°62 | 3-66 
“310 200-00 1782 | 6324 eal eh G7, | 2°04 2°62 | 3°66 
*309 199°34 L7G 6308 aiebea aelo7 | 104 WZ Ole less60) | 
*308 198-70 17704 16283 (ACAD L6G) 2-03) || 2°61 e365 
307 198:09 1764 | 6262 1-40 | 1-66 | 2-03 | 2°61 | 3-64 
“306 197° 40 1759 | 6242 | 1-40 | 1-66 | 2°03 | 2°60 | 3°63 
*305 196°79 U75OM 6292 sel OnelaG5 622025 |°2°60) 3263 
“304 UG ioe 1747 | 6201 | 1°40 | 1°65 | 2°02 2°59 | 3°62 
303 195-48 1742 | 6181 | 1-40 |.1°65.| 2:02 | 2°59 | 3-62 
302 194°81 1736 | 6160 1-395(-1-65: || 2-01 |) 2°58 |) 36) 
*301 194-19 1730 | 6140 1-39 | Le6d |-20l || 2-58 | 3760 
*300 193° 52 1724 | 6120 1-39 | 1°64 | 2°00 | .2-58-| 3-60 | 
2299 192°88 1718 | 6099 1°39 | 1°64 | 2:00 | 2°57 | 3°59 
°298 192-24 1712 | 6079 | 1-38 | 1°63 | 2°00) 2°57 | 3759 
*297 191-60 1707 | 6058 | 1°38 | 1-63 | 2-00 | 2°56 | 3°58 
*296 190-98 1701 | 6038 | 1-38 | 1°63 | 1°99 | 2°56 | 3-57 
*295 190°31 1695 | 6018 | 1-38 | 1:63 | 1-99 | 2°55 | 3°57 
"294 189-68 1690 | 5997 | 1°37 | 1°62 | 1-98 | 2°55 | 3°56 
293 189°02 1684 | 5977 1°37 | 1°62 | 1°98 | 2°55 | 3°56 
292, 18838 1678 | 5956 | 1-37 | 1°62 | 1°98 | 2°54 | 3°55 
s201 187-72 1672 | 5936 | 1°37 | 1°62 | 1:97 | 2°54 | 3°54 
-290 187-09 1667 | SOG) eles |el26l 5) L297 | 2°53) | 3-)4 
+289 186°42 1661 | 5895 | 1°36 | 1°61 | 1-97 | 2°53 | 3°53 
*288 185°79 1655 | 5875 | 1:36 | 1°61 | 1°96 | 2-52 | 3°53 
*287 185°16 1649 | 5854 | 1°36 | 1°60 | 1°96 | 2°52 | 3-52 
*286 184°51 1644 | 5834 | 1°36 | 1°60 1:96 | 2°52 oul 
+285 183°86 1638 | 5814 1°35 | 1°60 os) |) Picea 3°51 | 
“284 183°21 1632 | 5793 | 1-35 | 1-60 |) 1°95 | 2°51 | 3°50 
283 182-58 1626 | 5773 | 1-°B5+| 1-59 | 1-95 | 2-90" | 3:49 
*282 eee) se 1620MeoTOs Hele Ss Wels te 94s) 2750" 3-29 
*281 181-29 TGlD oT) yale ss | Lea) We9s 2°49") 3°48 
*280 180°66 1609 | 5712 1°34 | 1°59 | 1-94 | 2°49 3°48 
e219 179°99 1603 | 5691 JEPBHE |) MSY ley | ueakey | weeoll 
*278 H@Besiy || see || atozil IE Se eD Se el93.) 2°48) 8746 | 
277 178°70 1592 | 5651 SS aieeSalel eda 24 Sala TO 
276 178°09 M5 SOuAGSOI Ee lcoa Welaor WleQ2 e247 3°45) | 
“2795 Goa TEXSO. | GYRO) |) TeBRy |) TPG) Wes || eee SN axee tay 
274 176°79 15740589 lesa lsa7 1282 2°46 | 3°44 
273 176-12 | 1569 | 5569 | 1°32 | 1°57 | 1°91 | 2-46 3°43 | 
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ELECTRIC CABLES 


TasiLe No. 1.—Coprer STRANDS—continued. 


Cross Section 


Weight of Copper | 


Strand (Diameters in mm.) 


| | 
sq. in. mm.?2 eee ete | 427 91 | 61 37 19 
| 
0° 272 175°49 1563 5549 | 1°32) 1°56 | 1-91 | 2°45 | 3:43 
2 174:°86 1557 R028 | 1°32 | 156 | 1°98 | 2°45 | 3°42 
*270 174° 20 15528 woos bse 1°56 | 1°90 | 2°44 | 3°41 
+269 173°56 1546 |-~8487 | 1-31 | 1°55 | 1-90 | 2°44 | 3°41 
+268 22k 1540 StO0 | ESL UWS heb eo0an 2a) 
267 172°26 1534 5447 | 1°31 | 1°55 | 1°89 | 2°43 | 3°40 
° 266 171°60 1529 5426 | 1-31 | 1°54 | 4°89 | 2-438 | 3°39 
+265 170°98 lisa! 5406 | 1°30 | 1°54 | 1°88 | 2°42 | 3°38 
264 170°31 1517 5a8G. | PSO oe Sar 2s ees 
263 169°68 1511 5865 | 1°30 | 1°54 | 1°88 | 2°41 | 3°37 
+262 169° 04 1506 5345 | 1°3 15S) LeS8F | 2-48 S36 
*261 168°38 1500 D824 | 129 } 153 BF 220s 3 
-260 167° 74 1494 o304 || 1229)" F-53 | 1587 | 2:40 Ss 
+259 L670 1488 D284 | E20" |) team |e SGalceae sor ieaes 
+258 166°46 1483 5263 | 1-29 | 1°52 | 1°86 | 2°39 | 3°3 
*257 165°81 1477 5243 | 1°28 | 1-52 | 1°86 | 2°88 | 3°33 
* 256 165°18 1471 5222 | 1°28 | 1°52 1°85 | 2°88 | 3°32 
*255 164°51 1465 9202 | 1°28 | PSL 28h: | 2987S: 82 
*254 163°86 1459 D182 9) 228) | Teal isos S87 ess 
*253 163°21 1454 bIGL | 1°27 | Le51 | st | 3-87 3°30 
*252 162°59 1449 o141 | 1°27 | 1°50 | 1°84) 2:86 | 8-30 
*251 161°92 1442 5120 Ley PSo0 easy aes 3°29 
*250 161°24 14386 O00) | 1°27 1150! | 12834) 23 3°28 
*249 160° 64 1431 D079 | 1°26 | 1°49") 1°88 |-2°35: i Sr98 
+248 160°01 1425 5059 | 1°26 J°49) |-1*82 | 2-34 | 3°27 
247 159°36 1420 9089 | 1°26, | 1°49 | 1°82 |-2-34 | 3°97 
°246 158°72 1414 5018 | 1°26 1°49 |) 1°82 | 2°33 r 3-06 
*245 158°09 1407 4998 | 1:25 | 1°48 | 1°81 | 2°38 | 3°25 
244 157°41 1402 4978 Hels 12485) 1 Slh Po. Sones os 
*243 156°78 1397 4957 | 1°25 | 1°48 | 1°80 | 2°32 | 3:94 
*242 156°12 1391 4937 | 1°25 | 1°47 | 1°80 | 2°31 | 3-93 
*247 155°49 1385 4916 | 1°24 | 1°47 TSO) esol ee 22 
+240 154°83 1379 4896 | 1:24 | 1°47 | 1°79 | 2°30 | 3-22 
*239 154°19 1374 487) | 1°24 | 1°46 | 1°79 |-9°30 | S>91 
+238 158°56 1368 4855 | 1°24 | 1°46 | 1-79 | 2-29 |°3-90 
237 152°91 1362 4835 | 1°23 | 1°46 | 1:78 | 2-29 | 3-20 
*236 152°28 1356 4814 pee ARES ISG ay |) LOA || WpoUNeS | soaks) 
*235 151:62 1350 479s. 1°23 |) 1645 | 177 | 98 S18 
+234 150°99 1344 4773 | 1°93) 145 WET | 2-O7 esras 
233 150°32 1889 | 4753 |) 1°22 | 1°45 | 1°77 | 9-97 | 3-17 
"232 149°68 1334 4733 | 1:22 | 1°44 | 1°76 | 2:26 | 3-16 
LOSI 149° 04 1327 4712 | 1:22 | 1-44 | 1-76 | 2°96 | 3-16 
*230 148°38 1322 | 4692 | 1-22 | 1-44 | 1-76 | 2-95 | 3-15 
209) 147°74 1316 | 4671 | 1:21 | 1°43 | 1°75 | 2:25 | 3-14 
*228 147:10 1310 | 4651 | 1-21 | 1:43 | 1-75 | 2:94 | 3-14 
227 146°46 1304 4630 To 21 Wes 3O 4 Oa aoe 3 


THEIR CONSTRUCTION AND GOST. 


Tasuie No. 1.—Corrrer Stranps—continued. 


IL) 


| Weight of Copper 


Cross Section Strand (Diameters in mm.) 
sq. in. mm.? Ee DP iat 91 61 37 19 
0°226 145-82 | 1299] 4610- | 1-20 | 1-42 | 1°74 | 2-24 | 3-13 
*225 145°18 1293 | 4590 | 1-20 | 1-42 | 1°73 | 2°23 | 3-12 
“224 IGE) | Teel |) Gaales) |) eet) |) kee) |) aloe) | SG Ry ae scan] 
223 T4389 12825 4c a0 ea E72) | -9°99)| 3-10 
"222 143923.) 1276 | 4020 eto teat | 13725) 2-92))) "3 10 
°221 142°59 270408 ete leo leat 1729) 122219113109 
220 141°94 L262 OS eon eA ON ee 2a 2 2ie 3108 
*219 141°29 | 1258 | 4467 ISTE) 1 2K0) 9) Thetyale || ei) | io (oee 
“218 140-66 | 1253 | 4447 DeTS sO) ie 2-205 i307 
27, TAO 00M 22S e oe else eso yn 2219 — e806 
°216 139°38 1ZA2| ASC esa eso 70 eel ONS Oo 
°215 138°72 1236 4080) Me ley | 0-39) te70) | 221895305 
“214 138-09 1229 |) 2300) Vel 39") 1-69) 217) | 304 
2138 187°42 1224 | 4345 tL | VeS8 4) Te69") 217 |) 3°03 
*212 136°78 1218 | 4325 | 1°17 | 1°38 | 1°68 | 2-16 | 3-02 
“211 136°12 1212 | 4304 1-16 | 1°38 | 1°68 | 2-16 | 3-02 
“210 135°49 1207 | 4284 | 1°16 | 1°37 | 1°68) 2-15 | 3-01 
“209 134°84 OLN A263 se elGn Le s7 eG 7 21a 300 

, °208 134°19 1195 | 4243 Tee) |) There | beta / |) ene PaO 
207 133°56 1189 | 4223 | 1°15 | 1°36 | 1°66 | 2°14 | 2-99 
*206 132°91 1184 | 4202 | 1:15 | 1°36 | 1°66 | 2-18 | 2-98 
205 132-28 LTT AT SA Ie Lo 1236 | leo Wests 2-07 
+204 131-61 1172 | 4161 Vetta 234 1Go He 2120297, 
*203 130°98 1166 | 4141 1°14 | 173 e645) 212") 2°96 
202 130°32 ST IG Ze A) ss es Fa Fy yc Wh 9085) 
“201 129° 68 1156") 4100) Te14 } 1°34) 1°64 | 2°11 | 2°95 
* 200 129°03 [TSO FZ080 Se -1S5) Teese eo) 21h eros 
3199 128°38 1144 | 4060 1S |) Pest leG3 je 210N 2299 
-198 127°75 14137 | 4039") 1-13) 1=33 | 162°) 2°09 | 2-92 
°197 127°10 II) || ARO) |) shea Tees} | Shey) 2808) || ety. 
“196 126°48 1126553998) sta) 1233.) 1°62 2085) 209 
*195 125°82 112053978" 1-125) 133) 1eGl) 2°08 || 2290 
“194 125-18 TU eS908 Sela Tes 2 Wel GL 207 2989 
*193 124-51 IMO) |) GB | boy | They |) keto) Pete / || P4oKc%s) 
-192 123°88 1103 | 3917 | 1:11 | 1°31 | 1°60 | 2°06 | 2°88 
SM 123° 22 LOOT eS89GM Meta Lest 605) 290502237 
+190 122°58 1092 | 3876 | 1-10 | 1°31 | 1°59 | 2-05 || 2°86 

1 Bsts) 121-96 1086 | 8855 | 1°10 | 1°30 | 1°59 | 2:04 | 2°86 
*188 121-30 1080 | 3835 | 1:10 | 1°30 | 1°59 | 2-04 | 2°85 
°187 120-66 OSes eee lelOn ele 2Oe lS 205 1 aa8e 
*186 120-00 1069 | 3794 | 1:09 | 1°29 | 1°58 | 2°03 | 2°83 
*185 119°39 HOGS | Sg |) alee) || eRe Ileaee | ISOs ZRy4 
184 118°71 LOST |" 3753" L009 | 1x28) 1257 | 202) 282 
183 118-09 1052 | 3733 | 1:08 | 1:28 | 1-57 | 2-01 | 2°81 
*182 117-42 1046 | 8713 | 1°08 | 1°28 | 1°56 | 2-01 | 2-80 
181 TGS TORN LOLO NE S692 el 08 L227) Leo6 19200) 2°80 


Cross Section 


ELECTRIC 


CABLES 


Taste No. 1.—Correr STrRANDS—continued. 


Weight of Copper 


Strand (Diameters in mm.) 


} 


rs | 

sq. in. mm.2 ae | mile 127 91 | 6) 37 19 7 
0-180 | 116°15 | 1034 | 3672 | 1-07 | 1-27 | 1°55 | 1-99 | 2-79 

179 | 115°42 = 1028_-| 3651 | 1-07 _| 1-27 | 1-55 | 1-99 | 9-78 

"178 | 114°86 | 1022 | 3631 | 1-07 | 1-26 | 1-54 | 1-98 | 9°77 

“177 | 114°20 | 1017 [ 3610 | 1°07 | 1°26 | 1°54 | 1-98 | 2°76 

"176 | 118°57 | 1011 | 3590 | 1°06 | 1°26 | 1°53 | 1-97 | 2°75 

‘175 | 112°90 | 1006 | 3570 | 1:06 | 1°25 | 1°53 | 1°97 | 9°75 

"174 | 112°26 | 1000 | 3549 | 1-06 | 1°25 [3-53 | 1-96 | 2°74 

“73 | 111-62 995. | 3529 | 1°05 || 1°94.) 1-52 | 4-95.) o-78 

-172 -| 110-98 988 | 3509 | 1°05 | 1-24 | 1:52 | 1-95 | 2°72 

“A71 || 10°34 988 | 8488 | 1°05 | 1°24 | 1°51 | 1-94 | 29°79 

‘170 | 109°68 977 | 3468 | 1°04 | 1:23 | 1°51 | 1°94 | 2°71 

"169 | 109°05 971 | 3447 | 1:04 | 1-23 | 1:50 | 1-93 | 2-70 

"168 | 108°39 966 | 3427 | 1-04 | 1-23 | 1°50 | 1-98 | 2-69 

“167 | 107-74 960 | 3406 | 1°03 | 1-22 | 1-50 | 1-92 | 2-68 

"166 | 107-09 954 | 3386 | 1:08 | 1-22 | 1-49 | 1-91 | 2-68 

"165 | 106°47 948 | 3366 | 1°03 | 1-22 | 1:49 | 1°91 | 2°67 

164 | 105-81 943 | 3845 | 1°03 | 1-21] 1°48 | 1-90 | 2-66 

163 | 105-18 937 | 3825 | 1°02 | 1-21 | 1-48 | 1-90°| 2°65 

“162 | 104°53 931: | 3805 | 1-02 | 1-20 | 1°47 | 1-89 | 9-64] - 

"161 | 103-88 925 | 3284 | 1°02 | 1-20 | 1°47 | 1°89 | 9-64] . 

"160 | 103-24 920 | 3264] 1°01 | 1:20 | 1°46 | 1-88 | 2-63 

"159 | 102-58 914 | 3248 | 1°01 | 1°19 | 1°46 | 1-87 | 2-62 

"158 | 101°94 908 | 8223 | 1:01 | 1°19 | 1°45 | 1-87 | 2-61 

"157 | 101-80 903 | 3203 | 1:00 | 1:19 | 1°45 | 1-86 | 9°60 

*156 | 100°64 897 | 3182 | 1°00 | 1:18 | 1°44 | 1-86 | 2°60 

"155 | 100-00 891 | 3162 | 1:00 | 1-18 | 1°44 | 1°85 | 2:59 : 

"154 | 99°32 885 | 3141 | *99 | 1:17 | 1°44] 1°84 | 2°58 : 

"153 | 98°70 | 879 | 3121 | -99 | 1:17 | 1°48 | 1-84 | 9:57 ‘ 

"152 "| 98°02 | 873.| 8101 | +99 | 1°17 | 1°48 | 1-88 | o-5e |e 

“151 97°40 868 | 3080 | -98 | 1:16 | 1°42 | 1-83 | 9°55 | 4-21 

“150 96°77 | 862 | 3060 | °98 | 1:16 | 1:42 | 1-83 | 9°54 | 4-19 

"149 96°11 | 856 | 3039 | +98 | 1-16 | 1:41] 1-89 | 9-54 | 4-18 

“148 95°435 | 850 | 3019} *97 | 1-15 | 1°41 | 1:81 | 2°53 | 4°17 

"147 94°81 | 845 | 2999 | -97 | 1:15 | 1-40 | 1-80 | 2:59 | 4-15 

“146 94°14 =| 889 | 2978 | -97 | 1:14 | 1-40 | 1-80 | de] 4-13 

“145 93°515 | 833 | 2958} +96 | 1-14 | 1:89 | 1-79°| 2°50 | 4°19 

"144 | 92°89 | 828 | 2987] -96 | 1:14 | 1-39 | 1-78 | 2-49 | 4-11 

148 92°24 | 822 | 2917] +96 | 1-13 | 1°38 | 1-78] 2-48 | 4-09 

142 91°60 816 | 2897 | -95 | 1-13 | 1-38 | 1°77 | 9°47 | 4-08 

141 90°94 | 810 | 2876 | +95 | 1-12 | 1-37 | 1-76 | 2-47 | 4:06 

140 90°32 804 | 2856 | +95 | 1-12 | 1-37 | 1°76 | 2-46 | 4-05 

139 89°66 | 798 | 2835 | -94 | 1:12 | 1°36 | 1-75 | 9-45 | 4-04 

-138 89°02 | 793 | 2815 | -94 | 1-11 | 1°36 | 1-75 | 9-44°t 4-00 

"187 | 88°37) | 787 | 2795 | +94 | 1:11 | 1-35.| 1-74) 9-43 | 4-01 

"136 87-74 | 781 | 2774) +98 | 1°10 | 1-35 | 1-73 | 9-49 | 3-99 

135 87°09 | 775. | 2754) 98 | 1°10 | 1°34 | 1-78 | 9-44 | +98 

i | 


THEIR CONSTRUCTION AND COST. 21 
TasLE No. 1.—-Coprrr Srranps—continued. 
Cross Section ‘Weight of Copper | Strand (Diameters in mm.) 

sq. in. mm.? a oe Pe ia 91 61 37 19 7 

0°134 86°440 770 | 2733 10°98 | 1°10 | 1°34 | 1°72 | 2°40 | 3-96 
133 85°795 Ts || 73. |) Se |) aha) es es | kerk |) Ace 0) |) ase) 
-132 85°150 FS ee O One One O9 seal 3S) i Leone? 39 e393) 
“131 84°500 FOB. 26724. 292 1°08 | 1°32, L470 | 2°38 3-92 
s130) 83°860 TAT Ne2OO2 Mee Ol le OSmiel 32) Le6Qn 2°37 23°90 
°129 83 +220 TEL e263 We 29il Hodge || ales} 1269") 2°36 3289 
-128 82.570 130) Meco opal FOF MES || 1s68s\)2° 3563288 
°127 81:920 TeXO | PSE | oo L707 1230) | L267 2°34 3°86 
-126 81-280 724 | 2570 | -90 | 1°06 | 1 30 | 1-67 | 2°33 | 3°85 
+125 80°640 718 | 2550 | -89 1:06 | 1:29 | 1°66 | 2°32 | 3°85 
+124 79:°990 TAQ’ 95994-89105 WP le29)) 165) 2231 3-82 
*123 79° 350 Tr 2509), 289 1205 E28) eGone2-30n oni 
*122 78-700 701 2489 | -88 | 1:05 | 1:28 | 1-64 | 2°29 | 3°78 
+121 78: 050 695 | 2468 | -88 | 1-04 | 1-27 | 1°63 | 2°29 | 3°76 
*120 77°410 690 | 2448 | -88 1°04 | 1-27 | 1°63 | 2°28 3°75 
oN IES) 76:760 684 | 2427 | -87 1-03 ) 1-26 | 1-62) 2-27 | 3°73 
-118 76:120 678 | 2407 | -87 1:03 | 1°26 | 1°61 | 2°26 | 3°72 
(117 75° 480 672 | 2386 | -87 1 O2 E25 Vola 52-20 Nese 10 
“116 74°830 667 | 2366 | -86 | 1:02 | 1:24 | 1-60 | 2°24 | 3°69 
115 74°180 660 | 2346) -86 | 1:01 | 1:24 | 1-59 | 2-23 | 3-67 
“114 73° 540 655 | 2325 | +85 1:01 | 1°23 | 1°59 | 2-22 | 3°65 
-113 72-900 649 | 2305 | -85 TOU jel 23.) eos ae2-21 aiks263 
*112 72°250 643 | 2284 | +85 1:00 | 1-22 | 1-57 | 2-20 | 3-62 
ejiiih 71-600 638 | 2264 | -84 | 1-00 | 1°22 | 1°57 | 2°19 | 361 
-110 70°960 632 | 2244 | -84 HOO ee 21 Wenose2a Sao cO0 
e109) 70°320 626 | 2223 | -84 99) 1-20 | eso 22 Lis oF 
-108 69°675 620 | 2203 | -83 -98 | 1°20 | 1-54 | 2-16 | 3°56 
-107 69-025 615 | 2182 | -83 +98 | 1-20 | 1°54 | 2-15 | 3:54 
-106 68° 380 609 | 2162 | -82 O77 Meteo) Wessel 21a B52 
-105 67°739 603 | 2142 | -82 ofa yaf |) iheattes |) ibaa) sara ts) | yer 
-104 67:090 597 | 2121 | -82 OG 1S ae leol aie 2aleoeao 
+103 66°440 592 | 2101 | -81 “96 let] | Lebl 22 3247, 
-102 65° 800 586 | 2081 | -81 796 | 1-17 | 12508) 2°10) 38246 
“101 65°155 580 | 2060 | -80 -95 | 1°16 | 1-49 | 2°09 | 3°44 
-100 64°515 575 | 2040 | -80 +95 | 1°16 | 1-49 | 2°08 | 3°42 
*099 63°860 568 | 2019 | -80 -94 | 1°15 | 1°48 | 2°07 | 3°40 
-098 63° 220 563 1999 ae -94 | 1:14 | 1:47 | 2:06 | 3°39 
“097 62°575 557 1978 | -93 | 1°14 | 1°46 | 2°04 | 3°37 
*096 61°920 552 |) 1958 -93 | 1:13 | 1°45 | 2-04 | 3°35 
“095 61°285 546 | 1938 “99 | 1°13) 1°45) 2 02) 3:33 
OSE: 60° 640 540 Wy -92 | 1°12 | 1:44 | 2-01 | 3°32 
*093 59°995 534 | 1897 “OT | tet |) 1°43") 2-00 73" 30 
+092 59° 350 529 1877 yl || Guculil |} ilsq), |) he )s) )) e745) 
-091 58°700 523 1856 TO) MeelO eso Wels OS sear 27 
-090 58-060 517 1836 -90 | 1:10 | 1°41 | 1:97 | 3°25 
*089 57°420 512 1815 -89 | 1°09 | 1°40 | 1:96 | 3°23 


TasLe No. 1.—Copper Stranps—continued. 


ELECTRIC CABLES 


Strand (Diameters in mm.) 


Cross Section Weight of Copper 

sq. in. mm,2 Regs, re 127 91 
0-088 56-760 906 | 1795 | 0-89 
*087 56-120 500 | 1775 “88 
086 55 °480 494 | 1754 *87 
085 54°840 489 | 1734 87 
084 04:°190 483 | 1713 ‘87 
083 53°550 evil || Lee: 86 
“082 52900 471 AGTS “86 
081 52° 260 466 | 1652 *85 
*080 51°610 460 | 1632 “85 
‘079 50°965 454 | 1611 “84 
“078 50°320 448 | 1591 *83 
077 49-680 443 | 1571 °83 
076 49°03: 437 | 1550 82 
‘075 48°385 431 | 1530 82 
074 47-740 425 | 1509 *81 
073 47-095 419 | 1489 “81 
072 46-450 414 | 1469 *80 
‘071 45-810 408 | 1448 0 
*070 45°160 402 | 1428 : 
*069 44°515 397 | 1407 ; 
“068 43-870 391 | 1387 ‘ 
067 43 +230 386 | 1367 5 
066 42-580 379 | 1346 : 
065 41°935 374 | 1326 : 
064 41-290 368 | 1305 : 
063 40°650 362 | 1285 

062 40-000 356 | 1265 

“061 39°355 351 | 1244 

060 38°710 345 | 1224 

-059 38°065 339 | 1203 

*058 87°420 333 | 1183 

*057 86°775 328 | 1163 

*056 36°1380 322 | 1142 

055 35°480 316 | 1122 

054 34°840 310 | 1101 

+053 34°195 305 | 1081 

052 33°545 299 | 1061 

“051 32°910 293 | 1040 

+050 32°260 287 | 1020 

*049 31°615 282 | 999-8 

048 30°970 276 | 979-9 

047 30°320 270 | 958-8 

046 29° 675 264 | 938°4 

045 29-030 259 | 918-0 

044 28°385 253 | 897°6 

043 27° 745 247 | 87702 


etl eel ell aoe ee ee 


61 


“08 
“08 
07 
06 
06 | 
“05 
05 
“04 
“03 
“08 
“02 
01 
“01 
“00 
“99 
“99 
“98 
‘97 
97 
96 
“95 
“95 
“94 
+98 
+92 
“92 
91 
-90 
-89 
-89 
“88 
-87 
86 
86 
+85 
- 84 
+83 
+82 
+82 
“81 
-80 


A Re at reek tet at fet peat ttf fd et fd pk pt fe fd pad fol Pl fel fol fd fe ea! ad fond fo fl fed fad fost! ft 
ae eee ee ye eee ea ee) I) Ok a Me Ot As) oe ee Ce RP Gk UG ou Se ae ede he, hw eat eee 


37 19 “ 

So Pel oo Sasa 
38 | 1°94 | 3-19 
38 | 1°93 | 3°17 
Sf Wel OF ess G 
5 Me ee aU es Ss 
38 4 1°89 qaser> 
34 Wl? 88 Sao) 
34 | 1:87 | 3:08 
33 | 1°86 | 3-06 
82 | 1°85 | 3-04 
31) +82 ice 
30_| 1-83 | 3:00 
29 | 1-81 | 2-98 
29 | 1-80 | 2-96 
28 | 1-79 | 2-94 
AT | VFS a2 so8 
26 | 1°76 | 2-90 
29°) AsTo ees 
24 1-742 2° 86 
23 | 1°72 | 2-84 
BOSS TL Ae So 
22° 1°70") 2-80 
21) F692 78 
20 | 1°68 | 2-76 
19 | 1°66 | 2-74 
ate IVES. |) CoG 
17 | 1°64 | 2-69 
16 | 1°62 | 2-67 
LDL GL e265 
145) 1259: 19268 
NES leas) | 29160) 
T2057 e238 
IE fe ak oraysy. |] Oss 
10 | 1°54 | 2°54 
09 | 4:53 | 2:52 
08 | 1°51} 2:49 
O7 | 1:50 | 2-47 
06 | 1:48 | 2:44 
05 | 1:47 | 2-42 
04 | 1-45 | 2°40 
03 | 1-44 | 2°37 
02 | 1°43 | 2:35 
Ol | 1-41) 2:32 
“99 | 1:40 | 2°30 
p98 9) 1-38 227 
ONE | Tosi} || Deas; 


THEIR CONSTRUCTION AND COST. 


Taste N»%, 1.—Corprr STrranDs—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
5 - Kilog. | lb. per | | 
sq, in. mm.? per km.| mile 127 91 61 37 19 
0: 042 27°095 241 856°8 co ee ee 0:96 | 1°34 | 2° 
“041 26°450 236 836-4 oa aA site S}5) || GPS SSS) | 49 
-040 25°810 230 816°0 a0 ats ae O45 Le Si ieze 
039 25-160 224 795°6 5 al ir ne | ra “93 ) 1-3 2° 
038 24°515 218 175° i eh ae Sb MEODUSS: I o249 
037 23°870 213 754°8 "ae 56 sa =O He aie ae 
*036 23° 225 207 7TB4°4 age ais ae 89) Meio) 2° 
035 22°5759 201 714°0 a ay of “88 | 1-23 | 2° 
034 DiS 935 195 693°6 me ae as =O Ge Welt cakes des 
033 21°290 190 673° 2 ee Men ss osey) || dk TS) | he 
*032 20°645 184 652°8 a Ad B05 °84 | 1°18 | 1: 
-031 20-000 178 632°4 A we an App || Tals): ||| ko 
-030 19-300 172 612-0 SD 20 oe SiH || abot |e ile 
-029 18-710 167 Ooiiais Aen os 50 “SO ee ale 
-028 18-065 .| 161 one ach = a ae 1AM) |) ibe 
+027 17:420 155 §50°8 is ois oe oe Iee(Os) || IL 
026 16-775 149 530°4 ae na so oe OG ulelicrhe 
“025 16-130 144 510°0 ae Be nA a6 1-04 | 1: 
024 15°485 138 489°6 a6 nis ne Eo eG AL | TP 
ee O25 14°840 132 469-2 re Ee ae ee OO We t6: 
+022 14°195 126 448°8 so ae at AD OPE | ibete 
021 13-550 121 428-4 a . a oh og || Loe 
-020 12-905 115 408-0 ai a es Yes =93) | se 
-019 12°260 109 387°6 ~~ BA a0 50 oc) (aa ala 
-018 11-615 104 | 867-2 36 re ae a 388) joe 
AONEY 10-970 98 346°8 a a0 es es atsyay || JEP 
“016 10° 320 92 326°4 pa pe Ae oe ate} || Jt 
-015 9-676 86 306-0 a a a aa [SOM ae 
“014 9-031 81 285°6 55 eae we or ae Ae 
+013 8-386 75 265-2 he ae an ee ar ike 
*012 7° 740 69 244°8 a = ts a tb ji 
‘011 7:096 63 224-4. A a8 ar 20 oie Lei 
-010 6°451 57 204-0 ae a4 00 eas ite 
-009 5+806 52 183°6 ‘ite Rie an ats | Sato 1:0: 
+008 5-161 46 | 163-2 ah at cae oc || sae : 
007 4-516 40 | 142-8 Se A a: arte ° : 
-006 3° 871 B34 | 122-4 a m0 ins see il ac ; 
-005 8°225 29 102-0 a ne ne be nw re : 
004 2-580 23 81 6 i a oe Feel esi. ent 
0038 1-935 17 61-2 05 ose ae oe os es 
“002 1) 1-290 itl 40-8 ee lly mare és an ne an 
001 645 pee ee ec oe | eet lees 
EE 


Conversion of mm. to inches, multiply mm. by 0°03937. 
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ELECTRIC CABLES 


TaBLE No. 2.—Coprer STRANDS. 


Cross Section 


mm.2 


1000 
999 
998 
997 
996 
995 
994 
993 
992 
991 
990 
989 
988 
987 
986 
985 
984 
983 
982 
981 
980 
979 
978 
977 
976 
975 
974. 
973 
972 
971 
970 
969 
968 
967 
966 
965 
964: 
963 
962 
961 
960 
959 
958 
957 
956 


FRR PRR RR RR RR 
ar ease 2 

felt 

or 


8q. in. 


Weigiat of Copper | 


Strand (Diameters in mm.) 


Kilog. | Ib. per 


91 


61 


37 


19 


CF PTC 0 20) 0) C7 2 £81 0) 20 29109 Oy 219/00) 00 CP C2 0/02 Cu OP CoCr) C0 090010) C9109 U9 09 UN C009 69 C0/eoicw C2 


per km. | Thile 
8912 | 31618 | 
8903 | 31587 
| 8894 | 31556 
| 8885 fF 81525 | 
8876 | 31494 
8867 | 31442 
8859 | 31480 | 
8850 31400 
8841 31368 
8832 31336 
8823 31304 
ssl4 31272 
8805 31241 
8796 31210 
8787 31178 
8778 31146 
8769 | 311138 
8761 31081 
8752 31050 
8743 31019 
8734 30988 
8725 | 30956 
8716 30924 
8707 30892 
8698 | 30860 
8689 B0829 
8680 30797 
8671 30766 
8663 30734 
8654 30702 
8645 30670 
$636 30639 
$627 30607 
S618 380575 
8609 30544 
8600 80512 
8591 30480 
8582 30448 
8573 30417 
8564 30885 
8556 380353 
8547 80322 
8538 80290 
8529 | 30259 
8520 30227 


oo 2 
ciere 


o1Ce 22) G9 00 09 G0 00 00 00 Co C907 00,09 09 C0 Ce Go O29 G2 0) EHICD ED eD 9 OD EY 9 C9 C0 Co G9 Op U9'E0 C0 G9 OD C9 EN OD Cn) C0 


II] ITT SI I I IT SIS SI I 


bot at et et ket DO HO DO DO bO OO CY 09 GO OD 
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THEIR CONSTRUCTION AND COST. 


TasLE No. 2.—Coprrer StrRANDsS—continued. 


Cross Section 


| Weight of Copper | 


Strand (Diameters in mm.) 


25 


Kilog. lb. per 


91 6l | 37 


mm.? sq. in. per km. mile 
955 1°480 8511 30195 
954 1:478 8502 | 30163 
953 lege 8493 | 30132 
952 1°475 8484 | 30100 
951 Sees 8475 | 30069 
950 1°472 8466 | 30038 
949 1°470 8458 30006 
948 1°469 8449 29974 
947 1°467 8440 29943 
946 1°466 8431 29911 
945 1°464 8422 | 29879 
944 1263 8413 | 29848 
943 1°461 8404 | 29816 
942 1°460 8395 29785 
941 1°458 8386 | 29753 
940 1°457 8377 | 29722 
939 1°455 8368 29690 
938 1°453 8359 | 29659 
BT 1°452 8351 29627 
986 1°450 8342 29595 
935 1-449 8333 29564 
934 1°447 8324 | 29532 
933 1-446 8315 29500 
932 1°444 8306 29469 
Gail 1-443 8297 | 29437 
930 1°441 8288 | 29405 
929 1°439 8279 29374 
928 1°438 8270 293842 
927 1°436 8261 29310 
926 1°435 8253 29279 
925 1°433 8244 | 29247 
924 1-432 8235 | 29216 
923 1-430 8226 29184 
922 1°429 8217 | 29152 
921 1°427 8208 | 29121 
920 1-426 8199 | 29089 
Lg 1°424 8190 | 29057 
918 1-422 8181 29026 
917 1°421 S172) =) 28998 
916 1A 8163 | 28962 
915 1-418 8155 | 28931 
914 1°416 8146 | 28899 
913 1°415 8137 | 28867 
912 1°413 8128 | 28835 
oat 1-412 8119 | 28804 


©9 G9 OD G9 © OD EE OD O2 GY OD OF GD OD 9 OD G9 GH OD GO OD GY OD OH OD OY HD 09 GY OO EH OD GY OO GE OD GD CO GD OO G9 09 ED OP CD 


07 


06 
06 


06 


*05 


03 


G9 G9 GY O9 G9 09 O9 09 OD O2 OD OD OD GD GY BO OD G2 G9 OD G9 OD G9 OD OD OD O9 69 G9 GD OD OY OD OY GD GY GY OF OF 98 09 99 OP OD OD 
ler) 
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26 ELECTRIC CABLES 


Taste No. 2.—Coprer Srranps—continued. 


Cross Section Weight of Copper | Strand (Diameters in mm.) 
nea sq. in. bese ea ig 127 91 sl | a7 | ag 
910 1°410 S110) 28772 4 3°02) 3257 | | 
909 1-408 8101 28741 | 3:02) | 3°57 | 
908 1-407 8092 | 28709 | 3°02 | 3°56 | 
907 1-405 8083 | 28677 | 3°02 | 3-56 
906 1:404 8074 | 28646 | 3°01 | 3°56 
905 1°402 8065 | 28614 | 3:01 | 3-56 
904 1:401 8056 | 28583 | 3:01 | 3°56 
903 ioe) 8048 _ | 28552 | 3:01 | 3:56 
902 1°398 8039 | 28520 | 3°01 | 3°55 
901 1°396 8030 | 28489 | 3°00 | 3°55 
900 1°395 8021 | 28458 | 3:00 | 3°55 
899 ese} 8012 | 28426 | 8:00 | 3:55 
898 TSO 8003 | 28395 | 3°00 | 3-54 
897 1-390 7994 | 28363 | 3°00 | 3-54 
896 1°388 7985 | 28331 | 3:00 | 3-54 
895 1°387 7976 | 28300 | 3:00 | 3-54 
894 | 1°385 7967 | 28268 | 2-99 | 3°54 | 
893 1°384 7958 | 28236 ; 2-99 | 3-54 ee 
892 1°382 7950 |, 28205 | 2°99 | 8-53] .. 

891 1°381 7941 | 28173 | 2-99 | 3-53 

890 Bye 7932 | 28142 | 2:99 | 3-53 | | 
889 1°377 7923 | 28110 | 2:98 | 3:53 | | 
888 1°376 7914 | 28079 | 2-98 | 3-53 | 
887 1°374 7905 | 28047 | 2-98 | 3-52 

886 ys} 7896 | 28015 | 2-98 | 3:52 

885 IBA! 7887 | 27983 | 2-98 | 3-52 

884 1°370 7878 | 27951 | 2°98 | 3-52 

883 1:368 7869 | 27919 | 2-97 | 3-52 

882 1+367 7860 | 27887 | 2°97 | 3-51 

881 1°365 7852 | 27855 | 2-97 | 3-51 

880 1°364 7843) |) 27823, 2°97 | 3-51 

879 1°362 7834 | 27792 | 2°97 | 3-51 

878 1°360 7825 | 27760 | 2°97 | 3-51 

877 1°359 7816 | 27728 | 2-96 | 3-50 

876 1°357 7807 | 27697 | 2-96 | 3-50 

875 1°356 7798 | 27665 | 2-96 | 3-50 

874 1°354: 7789 | 27634 | 2-96 | 3-50 

873 12358 7780 . | 27602 | 2°96 | 3.50 

872, 1351 7771 =| 27571 | 2:96 | 3-49 

871 1°350 7762 | 27540 | 2-95 | 3-49 : 
870 1°348 7753 | 27508 | 2°95 | 3-49 . 
869 1°346 7745 | 27477 | 2-95 | 3-49 4 
868 1°345 7736 | 27445 | 2-95 | 8-49 

867 1°343 7727 | 27413 | 2-95 | 3-48 

866 1°342 7718 | 27382 | 2-95 | 3-48 


THEIR CONSTRUCTION AND COST. 


Taste No. 2.—Coprer STRANDS—continued. 


af AL 


Cross Section 


Weight of Copper | 


Strand (Diameters in mm.) 


sq. in. 


1-320 
1°339 
1°337 
1°336 
1°334 
1°333 
i331 
1°329 
1*328 
1°326 
1°325 
1°323 
1°322 
1°320 
1-319 
1:317 
1°315 
(lees 
1°312 
iMessilit 
1°309 
1°308 
1-306 
1° 
1 
il 
1 
1 
1 
1 
iL 
1 
i 
1 
1 
1 
1 
1 
il 
it 
il 
il 
1 
1 
1 


305 


303 
*302 
300 
*298 
*297 
+295 
294 
*292 
291 
*289 
*288 
*286 
“284 
283 
281 
280 
278 
277 
275 
“274 
272 


Kilog. 


7709 
7700 
7691 
7681 
7673 
7664 
7690 
7647 
7638 
7629 
7620 
7611 
7602 
7593 
7584 
7575 
7566 
7507 
7549 
7540 
7531 
7522 
71513 
7504 
T7499 
7486 
7477 
7468 
T459 
7450 
T7442 
7433 
7424 
7415 
7406 
7397 
7388 
7379 
7370 
7361 
7352 
7344 
7339 
7326 
7317 


per km. 


lb. per 
mile 


27350 
27318 
27287 
27255 
27224- 
27192 
27161 
27129 
27098 
27066 
27034 
27003 
26971 
26940 
26908 
26876 
26845 
26813 
26781 
26749 
26718 
26686 
26654. 
26622 
26590 
26558 
26527 
26495 
26463 
26432 
26400 
26369 
26337 
26306 
26274 
26243 
26211 
26180 
26148 
26116 
26085 
26053 
26022 
25990 
25959 


CN NN NPNWNNNNNNNNNHNHYNN NNN NNNNNNNNNNNNNNNNNNNYNNND 
as as Tilak Posioel STS eal FS 
rr 
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ioe} 
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ELECTRIC CABLES 


Tasie No. 2.—Coprer STraANDS—continued. 


Cross Section 


Weight of Copper | 


Strand (Diameters in mm.) 


Kilog. 


Ib. per 
mm.? sq. in. per km. mile 
820 1:271 7308 | 25928 
819 1-269 7299 | 25896 
818 1-267 7290 | 25864 
817 1-266 7281 | 25833 | 
816 1: 264 7272 | 25801 
815 1:263 7263 | 25770 
814 1-261 7254 | 25738 
813 1:260 7245 | 25707 
812 1258 7237 | 25675 
81] 1-257 7228 | 25643 
810 1:255 7219 | 25612 
809 1:°253 7210 | 25580 
808 1:252 7201 | 25549 
807 1250 7192 | 25518 
806 1:249 7183 | 25486 
805 1°247 7174 | 25454 
804 1-246 7165 | 25422 
803 1°244 7156 | 25391 
802 1:°243 7147 | 25359 
sol 1°241 7139 | 25327 
800 1-240 71380 | 25295 
799 1-238 7121 | 25964 
798 1:236 7112 | 25232 
797 1:235 7103 | 25200 
796 1-233 7094 | 25168 
795 1°232 7085 | 25137 
794 1230 7076 | 25105 
793 1:229 7067 | 25073 
792 1°227 7058 | 25042 
791 1226 7049 | 25010 
790 1-224. 7041 | 24979 
789 1-222 7082 | 24947 
788 1:221 7028 | 24915 
787 1219 7014 | 24884 
786 1:218 7005 | 24852 
785 1:216 6996 | 24820 
784 1°95 6987 | 24789 
783 1:213 6978 | 24757 
782 1-219 6969 | 24726 
781 1-210 6960 | 24694 
780 1209 6951 | 24663 
779 1:207 6942 | 24631 
778 1°205 6934 | 24600 
Tel 1:°204 6925 | 24569 
776 1-202 6916 | 24537 


91 


61 


37 
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THEIR CONSTRUCTION AND COST. 


TasLe No. 2.—Coprrr STRANDS—continued. 


29 


Cross Section 


mm.2 


715 
ids: 
773 
712 
wat 
770 
769 
768 
767 
766 
765 
764 
763 
762 
761 
760 
759 
758 
757 
756 
755 
754 
753 
752 
751 
750 
749 
748 
TAT 
746 
745, 
TAS 
743 
742 
741 
740 
739 
738 
737 
736 
735 
734 
733 
732 
731 


sq. in. 


Leet etl eee ce ee ee en ee ee ne el el ee el el 


*201 
“199 
mgs 
*196 
“195 
7S} 
19 
*190 
*188 
Si 
*185 
“184 
*182 
Sei 
a79 
“178 
“176 
elie 
“173 
“KgAl 
‘170 
-168 
a1 67, 
*165 
“164 
*162 
-160 
*159 
157 
"156 
silo’ 
153 
“151 
-150 
“148 
leer 
“145 
“143 
*142 
140 
139 
137 
2136 
“134 
133 


Weight of Copper 


Strand (Diameters in mm.) 


Kilog. 


6907 
6898 
6890 
6880 
6871 
6862 
6853 
6844 
| 6836 
| 6827 
6818 
6809 
6800 
6791 
6782 
6773 
6764 
6755 
6746 
6738 
6729 
6720 
6711 
6702 
6693 
6684 
§679 
6666 
6657 
6648 
6639 
6631 
6622 
6613 
6604 
6995 
6586 
6577 
6268 
6559 
6550 
6541 
6533 
6524 
6515 


per km. 


lb, per 
mile 


24505 
24473 
24441 
24410 
24378 
24347 
24315 
24283 
24252 
24220 
24188 
24157 
24125 
24094 
24.062 
24030 
23999 
23967 
23936 
23904 
23873 
23841 
23810 
23778 
23746 
23714 
23683 
23651 
23620 
23588 
23557 
23525 
23493 
23461 
23430 
23398 
23367 
23335 
23303 
23271 
23240 
23208 
23176 
23144 
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ELECTRIC CABLES 


Taste No. 2.—Coprer Stranps—continued. 


Cross Section 


mm.2 


730 
729 
728 
727 
726 
725 
724 
723 
722 
721 
720 
719 
718 
Tale 
716 
715 
714 
713 
712 
Wil 
710 
709 
708 
707 
706 
705 
704 
703 
702 
701 
700 
699 
698 
697 
696 
695 
694: 
693 
692 
691 
690 
689 


§ 


Reet Re Re 


Weight of Copper 


Strand (Diameters in mm.) 


q. in. 


*131 
29 
*128 
*126 
*125 
*123 
+122 
-120 
STIS: 
oir 
‘116 
114 
“112 
alu 
SE) 
“108 
“106 
“105 
“103 
*102 
“100 
‘098 
097 
095 
094 
092 
“091 
‘089 
“088 
‘086 
“085 
083 
“O81 
“080 
‘078 
‘077 
‘075 
O74 
072 
‘O71 
“069 
067 
“066 
064 
063 


| wp, 

per km. | mile 127 ou | as 2 
| | | 

6506 | 28080 | 2-71 | 3-20 | 3-90 

6497 | 28049 | 2-70 | 3-19 | 3-90 

6488 | 23017 | 2:70 | 3:19 | 3-90 

6479 | 22985 | 2:70 | 3-19 | 3-90 

6470 | 22954 | 2:70 | 8-19 | 3-89 

6461 | 22922 | 2-70 | 3:19 | 8-89 

6452 | 22890 | 2-69 | 3-18 | 3-89 

6443 | 22859 | 2-69 | 3-18 | 3-88 

6435 | 22828 | 2-69 | 3-18 | 3-88 

6426 | 22797 | 2-69 | 3-18 | 3-88 

6417 | 22766 | 2-69 | 3-17 | 3-88 

6408 | 22734 | 2-68 | 3-17 | 3-87 

6399 | 22702 | 2-68 | 3-17 | 3°87 | 

6390 | 22670 | 2-68 | 3-17 | 3-87 

6381 | 22639 | 2-68 | 3-17 | 3-87 

6372 | 22607 | 2-68 | 3-16 | 3°86 

6363 |. 22575 | 2°68 | 3-16 | 3°86 Aa 

6354 | 22544 | 2-67 | 3-16 | 3-86 | yrs 

6345 | 22513 | 2°67 | 8-16 | 3°86 

6336 | 22481 | 2:67 | 3°15 | 3-85 

6328 | 22450 | 2°67 | 8-15 | 3°85 

6319 | 22418 | 2°67 | 3:15 | 3-85 | 

6310 | 22386 | 2-66 | 3-15 | 3-84 | 

6302 | 22354 | 2-66 | 3-14 | 3-84 

6292 | 22323 | 2:66 | 8-14 | 3-84 

6283 | 22291 | 2:66 | 3-14 | 3:84 

6274 | 22259 | 2-66 | 8:14 | 3:83 

6265 | 22227 | 2:65 | 3:14 | 3-83 

6256 | 22196 | 2:65 | 3:13 | 3-88 

6247 | 22165 | 2-65 | 3-138 | 3-89 

6238 | 22138 | 2-65 | 3:13 | 3-89 

6230 | 22102 | 2°65 | 3:18 | 3-89 

6221 | 22070 | 2-65 | 3-13 | 3:89 

6212 | 22038 | 2°64 | 3:12 | 3-81 

6203 | 22007 | 2:64 | 3-12 | 3-81 

6194 | 21975 | 2°64 | 3:19 | 3-9] 

6185 | 21944 | 2-64 | 3-12 | 3-81 

6176 | 21912 | 2-64 | 3-11 | 3-80 

6167 | 21880 | 2-63 | 3-11 | 3-80 

6158 | 21849 | 2-63 | 3-11 | 3-80 

6149 | 21817 | 2-63 | 3-11 | 3-79 

6140 | 21785 | 2-63 | 3-11 | 3-79 

6131 | 21754 | 2-63 | 3-10 | 3-79 

6123 | 21722 | 2-62 | 3-10 | 3-79 

6114 | 21690 | 2-62 | 83-10 | 3-78 


THEIR CONSTRUCTION AND COST. 


TasLeE No. 2.—Coprer STRANDS—continued. 


Weight of Copper 


Strand (Diameters in mm.) 


Cross Section 
mm.2 8q. in. aes De 
685 1-061 6105 
684 1-060 6096 
683 1°058 6087 
682 1:057 6078 
681 1-055 6069 
680 1°054 6060 
679 1°052 6051 
678 1-050 6042 
677 1-049 6033 
676 1-047 6025 
675 1-046 6016 
674 1:044 6007 
673 1-048 5998 
672 1°041 5989 
671 1-040 5980 
670 1-038 5971 
669 1-036 5962 
668 1°0385 5953 
667 eas 5944 
666 1-032 5935 
665 1-030 9927 
664 1-029 5918 
663 1-027 5909 
662 1-026 5900 
661 1-024 5891 
660 1-023 5882 
659 1:021 5873 
658 1-019 5864 
657 1-018 5855 
656 1-016 5846 
655 1-015 5837 
654 1-013 5828 
653 1-012 5820 
652, 1-010 5811 
651 1-009 5802 
650 1-007 ASB 
649 1-005 5784 
648 1-004 5775 
647 1-°002. 5766 
646 1-001 EYEE 
645 “999 5748 
644 *998 5739 
643 *996 5730 
64.2 ogy 5722 
641 e993 5713 


20395 
20364 
20332 
20301 
20269 


127 91 61 37 19 
262) \eoelO ors 

2°62 | 3°09 | 3°78 

2°62 | 3°09 | 3°78 

By) || BOS) | sea | | 
BOI | SS) | eG El 

DARL | BAOI) eT | 

2°61 | 3°08 | 3°76 

2°61 | 3°08) | 3°76 

2°61) 53508) | 32i6 

2°60 | 3°08 | 3-76 

2°60 | 3°07 | 3°79 

2°60 | 3°07 | 3°75 

2760) 38207 | 3°79 

2°60 | 3°07 | 3°75 

259 e306) | Bowe 
2°)9473-06) 3°74 

259 3-06) | B14 

Pees) || Bele |) aes | 

2°59 | 3°06 | 3°73 
2°58 | 3°05 | 3°73 
2°58 | 3°00 | 3°73 

2°58 | 3°05 | 3°72 

2°58 | 3°05 | 3°72 

2°58 | 3:04 | 3°72 | 
DPE || Bes || ey? (Al 

Waray Nas | ease gil 

2°57 | 3°04 | 3°71 

2 ol |eow0s) || onal 

Pieayt, | Bx AUBy |) aie 70) 

2°56 | 3°03 | 3°70 

2°56 | 3=03) | 3°70 

2°56 | 3°03 | 3°69 
225683202) 3°69 

2°56 | 3°02 | 3°69 

2°56 | 3702 | 3°69 

2°55 | 3°02 | 3°68 

Qo eo OL 3708 

2°55 | 3°01 | 3°68 

2°55 | 3°01 | 3°68 

220) Pos OLsocor 

2°54 | 3°00 | 3°67 

2°54 | 3°00 | 3°67 

2°54 | 3°00 | 3°66 

2°54 | 3°00 | 3°66 

2°54 | 3°00 | 3°66 
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ELECTRIC CABLES 


TasLe No. 2.—Coprrer Strranps—continued. 


Cross Section Weight of Copper | Strand (Diameters in mm.) 


z ; : a . 
= | | fi ee 
mm.? | sq. in bores soles |i 91 | 61 | 37 Ce 
2 = { = 2 —oooe = == =} 
| | 
640 | 0-992 5704 | 20237 | 2°58 | 2-99 | 3-66 | 
639 “990 5695 | 20206 | 2-53 | 2-99 | 3-65 
638 "988 | +5686 | 20174 | 2°53 | 2-99 | 3-65 
637 *987 5677 | 20143 | 2-53 | 2-99 | 3-65 
636 “985 5668 720111 | 2-53 | 2-98.| 3-64 
635 “984 5659 | 20079 | 2-52 | 2-98 | 3-64. 
63 "982 5650 | 20047 | 2-52 | 2-98 | 3-64 
633 “981 5641 | 20015 | 2:52 | 2-98 | 3-63 . 
632 “979 5632 | 19983 | 2-52 | 2-97 | 3-63 
631 978 5624 | 19951 | 2-52 | 2-97 | 3-68 | < 
630 “976 5615 | 19919 | 2-51 | 2-97 | 3-63 
629 974 5606 | 19888 | 2-51 | 2-97 | 3-62 
628 973 5597 | 19856 | 2°51 | 2-96 | 3-62 
627 ‘971 5588 | 19825 | 2°51 | 2-96 | 3-62 
626 -970 5579 | 19798 | 2-51 | 2-96 | 3-62] . 
625 “968 5570 | 19761 | 2-50 | 2-96 | 3-61 
624 967 5561 | 19730 | 2°50 | 2-96 | 3°61 
623 “965 5552 | 19698 | 2-50 | 2-95.| 3-61 
622 964 5543 | 19667 | 2-50 | 2-95 | 3-60 
621 962 5534 | 19635 | 2°50 | 2-95 | 3-60 
620 “961 5525 | 19604 | 2°49 | 2-95 | 3-60 : 
619 “959 5517 | 19572 | 2°49 | 2-94 | 3-59 5 
618 “957 5508 | 19541 | 2-49 | 2-94 | 3-59 . 
617 “956 5499 | 19509 | 2:49 | 2-94 | 3-59 
616 954 5490 | 19478 | 2:49 | 2-94 | 3-59 
615 “953 5481 | 19446 | 2-48 | 2-93 | 3:5 
614 “951 5472 | 19414 | 2-48 | 2°98 | 3-58 
613 +950 5463 | 19383 | 2-48 | 2-93 | 3-58 | = 
612°} -948 5454 | 19851 | 2°48 | 2-93 | 3-57 : 
611 "947 5445 | 19319 | 2°47 | 2°92 | 3-57 
610 “945 5436 | 19288 | 2-47 | 2:99 | 3-57 ; 
609 "943 5427 | 19256 | 2-47 | 2:99 | 3-57 : 
608 “942 5419 | 19225 | 2-47 | 2-92 | 3-56 | .. a = 
607 “940 5410 | 19193 | 2:47 | 2:91 | 3-56) |. re eke 
606 939 5401 | 19161 | 2-46 | 2-91 | 3-56 | .. ie tg 
605 937 9392 | 19130 | 2-46 | 2-91 13:55 | _. ot ns 
604 “936 5383 | 19098 | 2-46 | 2-91 | 3:55 | ._. 
603 934 93874 | 19066 | 2°46 | 2-91 | 3-5: at 
602 933 5365 | 19035 | 2-46 | 2-90 | 3-54 AS 
601 931 5356 | 19003 | 2-45 | 2-90 | 3-54] |. 
600 930 9347 | 18971 | 2:45 | 2-90 | 3-54] 
599 “928 5338 | 18940 | 2°45 | 2-90 | 3-54 
598 +926 5329 | 18908 | 2:45 | 2-89 | 3-53 
597 “925 9321 | 18876 | 2-45 | 2-89 | 3-53 
596 923 5312 | 18845 | 2°45 | 2-89 | 3-5: 


THEIR CONSTRUCTION AND COST. 


TasiLe No. 2.—Coprrr Stranps—continued. 


398 


Cross Section Weight of Copper Strand (Diameters in mm.) 
moni Seale ee | BPO wa 91 61 31 19 
999 «| 0°922 5303 | 19818 | eee | OR) | Bic) 
094 920 0294 148782 | 2-44 | 2°88 | 3-52 
O98) a 2919 5285 | 18750 | 2°44 | 2-88 | 3-52 
992 “917 5276 | 18719 | 2-44 | 2-88 | 3-52 
591 “916 9267 | 18687 | 2°44 | 2°88 | 3°51 
590 “914 5258 | 18656 | 2°43 | 2°87 | 3:51 
589 “912 O2EOy NW ASG24 5 2rd 3 2287 | Seo 
588 “911 5240 | 18592 | 2-43 | 2-87 | 3-50 
587 *909 5231 | 18561 | 2°48 | 2-87 | 3°50 
986 *908 9222 | 18529 | 2°42 | 2-86 | 3:50 
585 “906 9214 | 18498 | 2°42 | 2°86 | 3:49 
o84 “905 5205 | 18466 | 2°42 | 2°86 | 3°49 
583 “903 5196 | 18434 | 2°42 | 2°86 | 3:49 
582 *902 9187 | 18392 | 2°42 | 2°85 | 3°49 
581 “900 5178 | 18360 | 2°41 | 2°85 | 3°48 
580 “899 5169 | 18338 | 2°41 | 2°85 | 3:48 
579 “897 5160 | 18307 | 2°41 | 2°85 | 3:48 
578 “895 5151 18276 | 2°41 | 2°84 | 3°47 
577 894 5142 | 18244 | 2°40 | 2°84 | 3-47 
076 892 5133 | 18213 | 2°40 | 2°8£ | 3°47 
D715 “891 5124 | 18181 | 2°40 | 2°84 | 3°46 
O74 889 5116 | 18149 | 2°40 | 2°83 | 3-46 
573 888 5107 18118 | 2°40 | 2°83 | 3°46 
572 886 5098 | 18086 | 2°39 | 2°83 | 3°45 
O71 885 5089 18055 | 2°39 | 2°83 | 3°45 
570 883 5080 | 18023 | 2°39 | 2°82 | 3°45 
569 “881 DOT 27991 2939") 2°82 3°45 
568 880 59062 | 17960 | 2-39 | 2°82 | 3°44 
567 878 9053 | 17928 | 2°38 | 2°82 | 3°44 
566 877 5044 | 17896 | 2°38 | 2°81 | 3°44 
065 875 9035 | 17865 | 2°38 | 2°81 | 3°43 
564 874 5026 | 17833 | 2°38 | 2°81 | 3°43 
963 *872 5017 | 17802 | 2°38 | 2°81 | 3°43 
562 871 5009 | 17770 | 2°38 | 2°80 | 3°43 
061 “869 5000 | 17739 | 2°37 | 2°80 | 3:42 
560 *868 4991 | 17708 | 2°37 | 2°80 | 3°42 
999 866 4982 | 17676 | 2°37 | 2°80 | 3°42 
558 864 Ansa) || Sgkssesay || esi || Arie) || yeaa) 
507 863 eiohoye | INPAOIS) |) eek |) PAR TAGY || ea3eu al 
556 “S61 £955 | 17581 | 2°36 | 2°79 | 3°41 
595 860 4946 | 17550 | 2°36 | 2°79 | 3°40 
do4 858 20ST Olea 2200) | 926 coal oe +0 
553 *857 4928 | 17486 | 2°35 | 2°78 | 3°40 
552 *855 4919 | 17404 | 2°35 | 2°78 | 3°39 
551 854 ae || IEP. || cary || Wee) || aie) 
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ELECTRIC CABLES 


Taste No. 2.—Copprer Srranps—continued. 


Cross Section Weight of Copper | Strand (Diameters in mm.) 
mae | -sqcine sy) So pe an ap ae | 91 | 61 37 19 | 7 
550 | 0°852 4902 | 17890 | 2°35 | 2°77 | 3-39 | 
549 850 4893 | 17359 | 2°35 | 2-77 | 3-39 | 
548 849 4884 | 17327 | 2°34 | 2°77 | 3-38 
547 847 4875 | 17295 | 2°34 | 2°77 | 3°38 
546 846 4866 | 17264 | 2-34 | 2-76 | 3-38 
545 844. 4857 | 17232 | 2°34 | 2:76 | 3-37 
544. 843 4848 | 17201 | 2-33 | 2-76 | 3-37 
548 - 841 4839 | 17169 | 2°33 | 2°76 | 3°37 | 
542 “840 4830 | 17138 | 2°33 | 2°75 | 3-36 
541 838 4821 | 17106 |/2-33 j2°75 | 3-86) 
540 - 837 4813 | 17075 | 2:33 | 2-75 | 3-3 
589 835 4804 | 17048 | 2-32 | 2-75 | 3-35 
538 833 4795 | 17011 | 2-32 | 2-74 | 3-3 
537 - 832 4786 | 16980 | 2-32 | 2-74 | 3-35 
536 -830 4777 | 16948 | 2-32 | 2-74 | 3-35 
585 - 829 4768 | 16916 | 2-32 | 2-74 | 3-34 | 
534 827 4759 | 16885 | 2-31 | 2-73 | 3-34 
533 826 4750 | 16853 | 2-31 | 2-73 | 3-34 
532 +824 4741 | 16822 | 2-31 | 2-73 | 3-33 
531 +823 4732 | 16790 | 2-31 | 2-73 | 3-35 
530 821 4723 | 16758 | 2-31 | 2-72 | 3-33 
529 “819 4714 | 16727 | 2:30 | 2-72 | 3-32 
528 818 4706 | 16695 | 2-30 | 2-72 | 3-32 
527 816 4697 | 16663 | 2-30 | 2-72 | 3-32 
526 815 4688 | 16632 | 2-30 | 2-71 | 3:31 
525 813 4679 | 16600 | 2:30 | 2-71 | 3:3 
524. 812 4670 | 16569 | 2-29 | 2-71 | 3-3 
523 “810 4660 | 16537 | 2-29 | 2-70 | 8-30 
522 809 4652 | 16505 | 2-29 | 2-70 | 3-30 
521 807 4643 | 16474 | 2-29 | 2-70 | 3-30 
520 806 4634 | 16442 | 2-28 | 2-70 | 3-29 
519 +804: 4625 | 16411 | 2:28 | 2-69 | 8-29 ‘ 
518 802 4616 | 16379 | 2:28 | 2-69 | 8-29] .. 
517 801 4608 | 16347 | 2:28 | 2-69 | 3:28] .. 
516 -799 4599 | 16316 | 2:28 | 2°69 | 3-28 | 4-91 
515 798 4590 | 16284 | 2-27 | 2°68 | 3-28 | 4-91 
514. 796 4581 | 16253 | 2:27 | 2-68 | 3:28 | 4-91 
513 “795 4572 | 16221 | 2:27 | 2-68 | 3-27 | 4-90 
512 793 4563 | 16190 | 2-27 | 2-68 | 8-27 | 4-90 
511 792 4554 | 16158 | 2-27 | 2:67 | 3-27 | 4-19 
510 790 4545 | 16127 | 2:26 | 2-67 | 3-26 | 4-19 
509 788 4536 | 16095 | 2:26 | 2:67 | 3:26 | 4-19 
508 787 4527 | 16064 | 2:26 | 2-66 | 3-26 | 4-18 
507 785 4518 | 16032 | 2:26 | 2:66 | 3-25 | 4-18 
506 784 4510 | 16001 | 2:26 | 2:66 | 3-25 | 4-17 


THEIR CONSTRUCTION AND COST. 


TaBLE No. 2.—Correr StTRaNDS—continued. 


See ee eS Le ee 


WA 


thin | 


TT 


NER Hae wate VATED US, a 


Cross Section Weight of Copper Strand (Diameters in mm.) 
mm.2 | sq. in. oe SPS ian gL el | 37 | 19 
5905 | 0°782 4501 15969 | 2°25 | 2°65 | 8-25 | 4°17 | 
504 “781 4492 SeIBO37 | 2°25 | 2-65 | 8°24 | 4-16 
903 ts) 4483 15905 | 2°25 | 2°65 | 3:24 |-4-16 
502 ‘778 4474 | 15873 | 2°24 | 2°65 | 3°24 | 4-16 
501 “776 4465 Tosa | 2224 | 2°64 | 3-23 | 4:15 | 
500 ate 4456 | 15809 | 2-24 | 2-64 | 3°28 | 4-15 
499 aides 4447 15778 | 2°24 | 2°64 | 3-23 | 4:14 
498 STFA 4438 15746 | 2-23 | 2°64 | 3-22 | 4:14 
497 -770 4429 LTA E2223 12263. (68222) 4.74: 
496 *768 4420) 15683 | 2°23 | 2°63 | 3°22 | 4-13 | 
495 OTK eel 4411 15651 | 2°23 | 2-63 | 38-21 | 4-13 
494 *765 4403 | 15619 | 2-23 | 2-63 | 3-21 | 4:12 | 
493 764 4394 15088 | 92°22, || 2-62 | 3-21 | 4-19 
492, “762 4385 15556 | 2°22 | 2°62 | 3-20 | 4-11 
491 eral: 4376 15529-|) 2°22 | 2°62 | 3°20 | 4°11 
490 “759 4367 | 15493 | 2°22 | 2-62 | 3-20 | 4-11 
489 “757 4357 TSA Clea eo ee oles =O 4710 
488 *756 4349 19430.) 2-21 | 2-614) B19) | 4:10 
487 *T54 4340 15399 | 2°21 | 2°61 | 3-19 | 4-09 
486 "753 4331 15367 | 2°21 | 2°61 | 3-19 | 4-09 
485 “751 4322 15335 | 2°20 | 2°60 | 3-18 | 4°09 
484. *750 4313 | 153804 | 2°20 | 2°60 | 3-18 | 4-08 
483 *748 4305 | 15272 | 2-20 | 2°60 | 3-18 | 4:08 
482 Cyan 4296 15240 | 2°20 | 2°59 | 3-17 | 4-07 
481 “T45 4287 | 15208 | 2°20 | 2°59 | 3:17 | 4:07 
480) “744. 4278 15176 | 2-19 | 2°59 | 3°17 | 4°06 | 
479 “742, 4269 | 15145 | 2-19 | 2°59 | 3-16 | 4-06 
478 ~740 OAS) || abagslalss || eaiey || arse hassles |) ebroyes 
asghi/ *739 4251 15081 | 2°19 | 2°58 | 3:16 | 4-05 | 
476 T7ai 4242 15050 | 2°18 | 2°58 | 3°15 | 4°05 
475 *736 4233 15018 | 2°18 | 2°58 | 3-15 | 4-04 
474 “734 4224 | 14987 | 2°18 | 2°57 | 3°15 | 4-04 
473 *733 4215 14955 | 2°18 | 2°57 | 3-14 | 4°04 
472 “731 4207 | 14024 | 2°17 | 2°57 | 3-14 | 4:08 
471 *730 4198 14893 | 2°17 | 2°57 | 3:14 | 4:08 
470 “728 4189 | 14862 | 2-17 | 2°56 | 3:13 | 4°02 
469 *726 4178 | 14830 | 2-17 | 2:56 | 3°13 | 4:02 
468 “725 Ate OOM ee li 2eoo Ni olor 401 
467 *723 4162 | 14767 || 2°16 | 2°56 | 3-12 | 4-07 
466 “722 4152 | 14735 | 2°16 | 2°55 | 3:12 | 4°00 
465 -720 4144 | 14704 | 2:16 | 2:55 | 3-12 | 4:00 
464. bake) 4135 | 14672 | 2°16 | 2°55 | 3°11 | 4°00 
463 ST 4126 | 14640 | 2°16 | 2°54 | 3-11 | 3:99 
462 SAL: 4117 | 14609 | 2-15 | 2°54 | 3:11 | 3-99 
461 2714 4108 14577 | 2°15 | 2-54 | 3-10 | 3°98 


| 
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Taste No. 2.—Copprer STRANDS—continued. 


Cross Section | Weight of Copper Strand (Diameters in mm.) 

mm? | sq. in. ea eke \\cearenienas él ar | 19 
460 0°713 4099 14545 | 2°15 om 3°10 3°98 
459 ob! 4091 14514 | 2 15 | 2°53 3°10 | 3°97 
458 -709 4082 14489 | 214 Weds) 3-09 1 73-O7 
457 *708 4073 14450 | 2°14 | 2°53 | 3°09 | 3°97 
456 -706 4064 14419 | 2:14 | 2°53 | 3-09 | 3-96 
455 *709 4055 14387 | 2°14 | 2°52 | 3°08 3°96) 
454 -703 4046 14856: | 2°13 | 2-52 | 3-08 | 3-95 
453 -702 4037 14324 | 2-13 | 2°52 3°08 | 3°95 
452 -700 4028 14293 | 2°13 | 2-51 | 3°07 | 3°94 
451 -699 4019 14261 | 2°13 | 2°51 | 3°07 | 3°94 
450 *697 4010 14230 | 2-12 | 2-51 | 3°06 | 3-94 
449 “695 4002 14198 | 2-12 | 2°51 | 3°06 | 3°93 
448 “O94 3993 14166 | 2°12 | 2-50 | 3°06 | 3°93 
447 *692 3984 14134 | 2°12 | 2-50 | 3:05 | 8°92 
446 *691 3975 14103 | 2°12 | 2°50 | 8-05 | 3-92 
445 *689 3966 14071 | 2°11 |} 2°50 | 3°05 | 3°91 
444 “688 3957 14039 | 2-11 | 2-49~+ 3°04 | 3°91 
443 *686 3948 14008 | 2-11 | 2-49 | 3:04 | 3:90 
442, *685 3939 13976 | 2:11 | 2-49 | 3-04 | 3-90 
441 *683 3930 13944 | 2:10 | 2-48 | 3°03 | 3-90 
440 682 3921 13913 | 2°10 | 2-48 | 8:03 | $°89 
439 -680 3912 13881 | 2-10 | 2:48 | 3:03 | 3:89 
438 *678 3903 13850 | 2:10 | 2-47 | 3°02 | 3-88 
437 677 3895 13818 | 2-09 | 2:47 | 3:02 | 3:88 
436 “675 3886 13786 | 2°09 | 2:47 | 3:02 | 3-88 
435 674 3877 13755 | 2:09 | 2:47 | 3:01 | 3:87 
434 *672 3868 13723 | 2:09 | 2-46 | 3:01 | 3°86 
433 -671 3859 13691 | 2:08 | 2-46 | 3:01 | 3-86 
432 *669 3849 13659 | 2-08 | 2-46 | 3-00 | 3-85 
431 -668 3841 13628 | 2-08 | 2-46 | 3:00 | 3°85 
430 *666 3832 13597 | 2-08 | 2°45 | 3:00 | 3°85 
429 664 3823 13565 | 2-07 | 2:45 | 2°99 | 3-84 
428 663 3814 13533 | 2-07 | 2°45 | 2°99 | 3-84 
427 *661 8805 13501 | 2-07 | 2:44 | 2°99 | 3-83 
426 *660 3797 13470 | 2:07 | 2:44 | 2°98 | 3-88 
425 *658 3788 13438 | 2-06 | 2-44 | 2-98 | 3-82 
424. +657 3779 13406 | 2-06 | 2-44 | 2°97 | 3-89 
423 *655 3770 13375 | 2-06 | 2:48 | 2°97 | 3-89 
422, 654 3761 13343 | 2-06 | 2-43 | 2-97 | 8-81 
421 *652 3752 13311 | 2-05 | 2-43 | 2-96 | 3-81 
420 “O51 3743 18280 | 2-05 | 2-48 | 2°96 | 3°80 
419 649 3734 13248 | 2-05 | 2-42 | 2-96 | 3-80 
418 647 3725 18217 | 2-05 | 2:42 | 2°95 | 3-79 
417 646 3716 13185 | 2-04 | 2:42 | 2°95 | 3-79 
416 644 3707 | 18153 | 2-04 | 2-41 | 2-95 | 3-78 


THEIR CONSTRUCTION AND COST. 


TABLE No. 2.—Coprer STRANDS—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
mm.? sq. in. res pong 127 91 61 37 19 
415 0-643 3699 13122 | 2°04 | 2°41 | 2°94 | 3°78 
414 | -641 3690 T3090 | 2°04 | 2°41 | 2°94 | 3°77 
413 -640 3681 13059 | 2-04 | 2°40 | 2°94-1°3°77 
412 °638 3672 13028 | 2-03 | 2°40 | 2°93 | 3°77 
: 411 *637 3663 12996 | 2-03 | 2°40 | 2°93 | 3°76 
; 410 2635) 83654 | 12965-|-2-03 | 2°40 | 2°98 | 3°76 
4 409 633 3645, | 12933 | 2-03 | 2-39 |, 2°92 | 3°75 
408 632 2636 E2901 52702) 92-390 2-923" 70 
; 407 630 BOA ISON 2202) | Deane 2 Ol sane. 
, 406 *629 3618 TORE) || DOD |) Werks Weil | wees 
| ~ 405 “627 3609 12802202 2a 38a \e2e0ie ea ie 
: 404 | +626 3600 | 12775 | 2-01 | 2°38 | 2-90 | 3°73 
4 403 | 624 3592 | 12743 | 2-01 | 2-37 | 2-90 | 3°72 
d 402 623 3583 DZ DAE || DASE || PORTO || cso 
4 401 “621 3574 126808 2200) E37 22893 Til 
4 400 620 3565 | 12648 | 2-00 | 2°37 | 2°89 | 3-71 
4 399 “618 3556 126U7 200m 2386 le 2e89) 3270 
; 398 -616 3546 12585 | 2°00 | 2°36 | 2°88 | 3°70 
4 Se °615 3588 | 12553 | 2-00 | 2°36 | 2°88 | 3-70 
7 396 -613 3529 | 12522 | 1°99 | 2°35 | 2°88 | 3°69 
A Boo *612 3520 | 12490 | 1-99 | 2°35 | 2°87 | 3°69 
if 394 -610 aol 12459 | 1°99 | 2°85 | 2°87 | 3°68 
398) 609 8502 | 12427 | 1-98 | 2°35 | 2°86 | 3°68 
392 607 3494 | 12395 | 1-98 | 2°34 | 2°86 | 3°67 
: Bul “606 3485 12364 | 1°98 | 2°34 | 2°86 | 3°67 
: 390 604 3476 | 123882 | 1°98 | 2°34 | 2°85 | 3°67 
; 389 “602 3467 TRB | eG ye | eSBs |) WASeiay || SH else) 
. 388 “601 8458 | 12269 | 1-97 | 2°33 | 2°85 | 3°66 
387 “599 8449 | 12938 | 1°97 | 2:33 | 2°84 | 3°65 
386 “598 3440 12206 | 1°97 | 2:32 | 2°84 | 3°65 
385 596 3431 12174 | 1:96 | 2°32 | 2°83 | 3°64 
384 +595 | 3422 | 12148 | 1-96 | 2°32 | 2°83 | 3°64 
383 593 SAB Oh IoneeeoL | 2283 oso 
382 *§92 3404 | 12080 | 1°96 | 2°31 | 2°82 | 3°68 
381 *590 3396 | 12048 | 1°95 | 2°31 | 2°82 | 3°62 
380 589 3387 | 12016 | 1:95 | 2°30 | 2°82 | 3°62 
379 “O87 3378 11985 | 1:95 | 2°30 } 2°81 | 3°61 
378 *585 3269 11958 | 1:95 | 2°30 | 2°81 | 3°61 
377 “584 8360 | 11921 | 1-94 | 2°30 | 2-81 | 3°60 
376 “982 8351 | 11890 | 1:94 | 2°29 | 2°80 | 3°60 
BD “581 3342 | 11858 | 1°94 | 2-29 | 2°80 | 3-59 
374 ot) 3398) 11897 |) 1-94 || 2-29 | 2:79 | 3209 
373 *578 3394 | 11795 | 1-93 | 2:28 | 2°79 | 3°58 
372 576 3315 | 11763 | 1:93 | 2°28 | 2-79 | 3°58 
ay “O75 3306 | 11732 | 1°93 | 2:28 | 2°78 | 3°97 
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TaBLEe No. 2.—CoprerR StTRANDS—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
eam? |> ecm, || Pate al) PP ar 91 61 37 19 
870) || 0-573 3297 | 11700 | 1:93 | 2-28 | 2°78 | 3:57 
369 fail 3289 | 11668 | 1:92 | 2:27 | 2°77 | 3:56 
368 570 3280 | 11636 | 1:92 | 2-27 | 2°77 | 3-56 
367 568 3271 | 11605 | 1-92 | 2°27 | 2°77 | 8-55 
366 | -567 3262 | 11573 | 1-92 | 2°26 | 2-76 | 3-55 
365 565 3253 | 11541 | 1°91 | 2°26 | 2°76 | 3-54 
364 564 3243 | 11510 | 1:91 | 2:26 | 2-76 | 3-54 
363 562 3235 | 11478 | 1-91 | 2-25 | 2-75 | 3-53 
362 “561 3226 | 11447 | 1:90 | 2:25 | 2-75 | 3-53 
361 559 3217 | 11415 | 1-90 | 2-25 | 2-75 | 3-52 
360 558 3208 | 11383 | 1-90 | 2°24 | 2:74 | 3-52 
359 556 3199 | 11352 | 1°90 | 2:24 | 2-74 | 3-5] 
358 554 3191 | 11320 | 1:90 | 2:24 | 2-73 | 8-51 
857 553 3182 | 11288 | 1°89 | 2-24 | 2°73 | 83-50 
356 "551 3173 | 11257 | 1°89 | 2°23 | 2°73 | 3-50 
355 550 3164 | 11225 | 1:89 | 2:28 | 2-72 | 3-50 
354. 548 3155 | 11194 | 1-89 | 2:23 | 2-72 | 3-49 
358 547 3146 | 11162 | 1:88 | 2°22 | 2:71 | 3-49 
352 545 3137 | 11130 | 1-88 | 2:22 | 2-71 | 3:48 
351 544 3128 | 11099 | 1°88 | 2-22 | 2:71 | 3-48 
350 542 3119 | 11067 | 1-87 | 2:21 | 2:70 | 3-47 
349 “540 3110 | 11035 | 1-87 | 2-21 | 2-70 | 3°46 
348 “539 3101 | 11004 | 1°87 | 2-21 | 2-69 | 3-46 
347 +537 3093 | 10972 | 1°86 | 2:20 | 2-69 | 3-46 
346 586 3084 | 10940 | 1:86 | 2°20 | 2-69 | 3-45 
345 534 3075 | 10909 | 1°86 | 2:20 | 2-68 | 3°45 
344. 533 3066 | 10877 | 1-86 | 2:19 | 2-68 | 3-44 
348 531 3057 10846 | 1-85 | 2°19 | 2-68 | 3-44 
342 530 3048 | 10814 | 1-85 | 2-19 | 2-67 | 3-43 
341 528 3088 | 10783 | 1°85 | 2°18 | 2-67 | 3-43 
340 ODT 3030 | 10751 | 1°85 | 2-18 | 2-67 | 3-42 
339 525 3021 | 10719 | 1-84 | 2-18 | 2-66 | 3-49 
338 523 3012 | 10688 | 1-84 | 2-17 | 2-66 | 3-41 
337 529 3003 | 10656 | 1-84 | 2-17 | 2-66 | 3-41 
336 520 2994 | 10624 | 1:84 | 2-17 | 2-65 | 3-40 
335 519 2986 | 10593 | 1:83 | 2-17 | 2-65 | 3-40 
334 Soi? 2977 | 10561 | 1-83 | 2:16 | 2°64 | 3-39 
338 “516 2968 | 10530 | 1-83 | 2°16 | 2-64 | 3-39 
332 “514 2959 | 10498 | 1-82 | 2-16 | 2-63 | 3-38 
331 518 2950 | 10466 | 1-82 | 2-15 | 2-63 | 3-37 
330 “511 2941 | 10435 | 1:82 | 2-15 | 2-62 | 3-37 
829 “509 2932 | 10403 | 1-82 | 2:15 | 2-62 | 3-36 
328 “508 2923 | 10371 | 1-81 | 2-14 | 2-62 | 3-36 
827 506 2914 | 10340 | 1-81 | 2-14 | 2-61 | 3:35 
326 505 2905 | 10808 | 1-81 | 2-14 | 2-61 | 3-35 


THEIR CONSTRUCTION AND COST. 


TABLE No. 2,—Coprrprer StTRANDS—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
meee vera meee) aa ee pian 91 61 37 19 
329 0-508 2896 JetO277 | 1-81 | 27138 | 2°61 | 3°34 
324 *502 2888 10245 | 1°80 | 2-13 | 2°60 | 3°34 
323 -500 2879 LOZ els SOM alam 260 or oe 
322, | 7499 2870 10181 | 1°80 | 2:12 | 2°59 | 3°33 
321 497 2861 TOUD0TET< 79) | 2-12 |, 2-59 | 3°32 
320 -496 2852 TOMS Mo OO Mee Sml oro 
319 494 2843 | 10086 | 1:79 | 2°11 | 2°58 | 3°31 
318 -492 2834 TOOSS 79) 2-1 22589) 3731 
317 “491 2825 10023 7) 1278: |) 220i |) 2257) 3-30 
316 -489 2816 9991 | 1°78 | 2°10 | 2°57 | 3°30 
315 “488 2807 9959 | 1°78 | 2°10 | 2°56 | 3°29 
314 “486 2798 99287 F 210) 2206 3229 
313 485 2789 9896 | 1°77 | 2°09 | 2°56 | 3°28 
312 “483 2781 9865 |.1:°77 | 2°09 | 2°55 | 3°28 
311 *482 2772 9833 | 1°77 | 2-09 | 2°55 | 3°27 
310 “480 2763 9802 | 1°76 | 2-08 | 2°54 | 3°26 
309 478 QTD* 9770 | 1°76 | 2°08 | 2°54 | 3°26 
308 477 2745 9739 | 1°76.) 2°08 | 2°54 | 3°26 
307 5) 2735 STOUT Wwileio 2200 258.3220 
306 “474 2727 9676 -%o: | 2007 1) 2-53) 3°24 
305 “472 2718 9644 | 1°75 | 2°07 | 2°52 | 3°24 
304 "471 2709 9612 | 1°75 | 2°06 | 2°52 | 3°23 
303 *469 2700 9581 | 1°74 | 2°06 | 2°51 | 3°28 
302 468 2691 9549 | 1°74 | 2°06 | 2°51 | 3°22 
301 466 2683 9517 | 1°74 | 2°05 | 2°51 | 3°22 
300 465 2674 9486 | 1°74 | 2°05 | 2°50 | 3°21 
299 463 2669 9454 | 1°73 | 2°05 | 2°50 | 3°21 
298 461 2656 9423 | 1°73 | 2°04 | 2°50 | 3°20 
297 *460 2647 9391 | 1°73 | 2°04 | 2°49 | 3°20 
296 °458 2638 9360 | 1°72 | 2°04 | 2°49 | 3°19 
295 457 2629 9328 | 1°72 | 2°03 | 2°48 | 3°19 
294: *455 2620 S290 Welera | 2 0oN| 2e40) aol8 
PAGES || > entra 2611 O2Go el ieee O28) 2°47 13.918 
292 452 2602 GOB Well yeewO2 2 47a oe 17 
291 451 2593 9201 We TL +2" 02) | 2746) )3 216 
290 *449 2585 S70 Lert | 2:01 a) 2°46) 3°16 
289 447 2576 9138 | 1:70 | 2°01 | 2°46 | 3°15 
288 “446 2567 Onin | ens || Bie@ik |) ace rs, fssaale) 
287 7A 2558 9075 | 1°70 | 2°00 | 2°45 | 3°14 
286 "443 2549 9043) 1°69 | 2°00 | 2°44) 3°14 
285 441 2540 9012 | 1:69 | 2°00 | 2°44 | 3°13 
284 “440 2531 8980 | 1°69 | 1°99 | 2°43 | 3°13 
283 -438 2522 8948 | 1°68 | 1:99 | 2°43 | 3°12 
282 437 2513 8917 | 1:68 | 1°99 | 2°43 | 3-12 
281 435 2504 8885 | 1°68 | 1:98 | 2°42 | 3-11 
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TaBLE No. 2.—Coprer STRANDS—continued 


Cross Section 


2 


mm. 


sq. in. 


Weight of Copper 


Kilog. 


per km. 


Strand (Diameters in mm.) 


19 


280 
279 
278 
277 
276 
275 
274 
273 
272 
271 
270 
269 
268 
267 
266 
265 
264 
263 
262 
261 
260 
259 
258 
297 
256 
255 
254 
253 
252 
251 
250 
249 
248 
247 
246 
245 
244 
243 
242 
241 
240 
239 
238 
237 
236 


0-484 
432 
430 
429 
427 
"426 
*424 
423 
421 
420 
“418 
“416 
“415 
*413 
412 
“410 
“409 
“407 
"406 
“404 
403 
“401 
“399 
“398 
396 
*395 
“3938 
392 
“390 
“389 
387 
*385 
384 
“382 
“381 
*379 
*378 
"376 
*375 
°373 
*372 
*370 
*368 
*367 
*365 


2495 
2486 
2478 
2469 
2460 
2451 
2442 
2433 
2424 
2415 
2406 
2397 
2388 
2380 
2371 
2362 
2353 
2344 
2335 
2326 
2317 
2308 
2299 
2290 
2282 
2273 
2264 
2255 
2246 
2237 
2228 
2219 
2210 
2201 
2192 
2183 
2175 
2166 
2157 
2148 
2139 
2130 
2121 
2112 
2103 


8000 
7968 
7937 
7905 
7873 
7842 
7810 
7778 
T7TAT 
T7115 
7683 
7652 
7620 
7588 
7557 
7525 
7493 
7462 
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Cross Section 


Weight of Copper Strand (Diameters in mm.) 
sq. in. cee ee 91 61 37 19 
0°364 2094 7430> 4-1-54 | 1:81 | 2°22 | 2°84 | 3-97 
362 2085 399 | 1°53 | 1:81 | 2-21 | 2-84 | 3-96 | 
*361 2077 7367 | 1°53 | 1°81 | 2°21 12-83 | 3-95 | 
=309 2068 T330ee | Loo) tes 22208) 2283 ea 94 
*358 2059 V30L MeleZO2 4 Te SOs 22 20M 2782 3793 
*356 2050 7272 Te, |) =|) PACTS) | Pack | sR) 
“B54 2041 7240 ee b2 79 | 2209) 2°81 | 3°92 
"303 2032 7209 Teta) Tei) | Dao iltss |) AetIO) | eate dE 
“351 2023 Tlie || Tease || They || Deis. | Beye) | eel 
*350 2014 7145 Le DOM ITS a eileen eo 
“348 2005 Tees || exo) | eee | SI) Bacay || sseske 
“347 1996 TRUS) || We || Tear | Be.) sree | airs 
345 1987 7050 eZ Ter | DKS Wl Srl | SeH/ 
BhEE 1979 7019 14976: |) 22on| 2276 13786 
342 1970 GOST Leo eG le 2alon 2 7oml eae so 
341 1961 6956 PASSE G 2d) 2 7o I) oot: 
“3 1y) 1952 6924 | 1:48 | 1°75 | 2°14 | 2°75 | 3°83 
Boel 1943 6892 | 1248) 1275 | 2-13) 2°74 || 3282 
“336 1934 6861 Tip) eee) Secale PP Ties || ase 
=334 1925 6829 | 1:47 | 1:74 | 2°12 | 2°73 | 3°80 
*333 1916 6797 I) OTB GA) OTD | sere!) 
“331 1907 6766 le 465) e738) 22a 27 3279 
330 1898 Bpeve | iledtsy: || abeey peat | mea | ices) 
*328 1889 6703 less eT 2 2 LOM 2. TON S277 
327 1880 6671 TAa a LeF2n 210M 2269 3276 
a) 1872 6640 | 1:45 | 1:71 | 2°09 | 2°69 | 3°75 
+323 1863 6608 | 1:45 | 1°71 | 2°09 | 2°68 | 3°74 
*322 1854 6577 «| «1-44 | 1°71 | 2°08 | 2°68 | 3°78 
*320 1845 6545 1-44 | &-70 | 2°08 | 2°67 | 3°72 
“319 1836 6513 | 1°44 | 1°70 | 2°07 | 2°66 | 3°72 
Golly. 1827 6482 | 1°48 | 1°69 | 2°07 | 2°66 | 3°71 
“316 1818 6450 | 1°43 | 1°69 | 2°06 | 2°65 | 3°70 
*314 1809 6418 | 1°43 | 1°69 | 2:06 | 2°64 | 3°69 
*313 1800 6887 | 1°42 | 1:68 | 2°05 | 2°64 | 3-68 
Soll 7 6355 | 1°42 | 1°68 | 2°05 | 2°63 | 3°67 
“310 1782 6324 | 1°42 | 1-67 | 2°04 | 2°62 | 3:66 
*308 1774 6292 1°41 | 1°67 | 2-04 | 2°62 | 3°65 
*306 1765 GOON eles WEG 7 92203) b 2261) 3964 
*305 1756 6229 141 21266) |) 2°03") 2°60) 3-63 
*303 1747 6197 | 1°40 | 1°66 | 2:02 | 2°60 | 3°62 
*302 1738 6165 140M 65n)) 2028 2559 362 
*300 1729 6134 iL) || TAGS | BeOil | WeGkey |) ese! 
*299 1720 6102 | 1°39 | 1°65 | 2-01 | 2°58 | 3-60 
22977 weal 6071 1:39 | 1°64 | 2°00 | 2°57 | 3°59 
+296 1702 6039 | 1°38 | 1:64 | 2°00 | 2°56 | 3°58 
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Table No. 2.—Coprer StTraANDS—continued. 


Cross Section 


mm.?2 


190 
189 
188 
187 
186 
185 
184 
183 
182 
181 
180 
179 
178 
177 
176 
175 
174 
173 
172 
iyfal 
170 
169 
168 
167 
166 
165 
164 
163 
162 
161 
160 
159 
158 
157 
156 
155 
154 
153 
152 
151 
150 
149 
148 
147 
146 


sq. in. 


0°294 
*292 
*291 
289 
288 
"286 
*285 
*283 
“282 
*280 
"279 
“277 
‘275 
“274 
272 
271 
*269 
268 
266 
265 
263 
“261 
260 
*258 
257 
*255 
"254 
252 
*251 
“249 
“248 
"246 
244 
*243 
“241 
240 
*238 
237 
235 
"234 
232 
*230 
"229 
227 
226 


Weight of Copper Strand (Diameters in mm.) 

as, (TS | on Ol ae 

1693 6008 | a-ae | 1-63 1°99 | 2°56 | 3°57 
1684 5976. | -£:38' |) Uo63 |) 0-99) [2-55 183 =56 
1675 5945 | 1°37 | 1°62 | 1-98 | 2°54 | 3-55 
1667 0913 | 1°37 | 1°62 | 1°98 | 2-54 | 3-54 
1658 5881 | 1°36 | 1-61 | 1-97 | 2°53 | 3°53 
1649 5850 | 1°36 | 1:61 | 1°96 | 2°52 | 3-52 
1640 | 5818 | 1-36 | 1-60 |-1:96 | 2°52 | 3-51 
1631 | 5786 | 1-35 | 1-60 | 1-95 | 2-51 | 3-50 
1622 579d =| 1°35 | 1°60 | 1°95 | 2°50 | 8:49 
1613 5723 | 1-35 | 1°59 | 1-94 | 2-50 | 3-48 
1604 | 5691 | 1-34 | 1°59 | 1-94 | 2-49 | 3-47 
1595 | 5660 | 1-34 | 1:58 | 1-98 | 2-48 | 3-46 
1586 5628 | 1-34 | 1°58 | 1-93 | 2-48 | 3-45 
1577 9096 | 1°33 | 1°57 | 1-92 | 2°47 | 3-44 
1569 5565 =| 1°33 | 1°57 | 1-92 | 2-46 | 3-48 
1560 5933 | 1°32 | 1°56 | 1°91 | 2°45 | 3-48 
1551 5901 | 1-32 | 1°56 | 1-91 | 2-45 | 3-42 
1542 5470 | 1°32 | 1°56 | 1°90 | 2-44 | 3:41 
1533 5438 | 1-31 | 1°55 | 1-90 | 2:43 | 3-40 
1524 5406 | 1°31 | 1°55 | 1-89 | 2-43 | 3-39 
1515 5375 | 1-31 | 1°54 | 1-88 | 2:42 | 3-38 
1506 5343 1°30 | 1°54 | 1°88 | 2:41 | 3:37 
1497 5311 | 1°30 | 1°53 | 1°87 | 2-40 | 8-36 
1488 5280 | 1°29 | 1-53 | 1°87 '| 2-40 | 3-35 
1479 5248 | 1:29 | 1°52 | 1-86 | 2°39 | 3°34 
1471 5217 | 1°29 | 1°52 | 1-86 | 2:38 | 3-33 
1462 5185 | 1-28 | 1°52 | 1-85 | 2-38 | 3-39 
1453 5153 | 1:28 | 1°51 | 1°84 | 2-37 | 3°31 
1444 5122 | 1°27 | 1°51 | 1-84 | 2-36 | 3-29 
1435 5090 | 1°27 | 1°50 | 1°83 | 2-35 | 3-98 
1426 5059 | 1:27 | 1°50 | 1°83 | 2-35 | 3-27 
1417 5027 | 1°26 | 1-49 | 1-82 | 2-34 | 3-96 
1408 4996 | 1°26 | 1:49 | 1-82 | 2-33 | 3-95 
1399 4964 | 1-26 | 1-48 | 1°81 | 2-39 | 3-94 
1390 4932 | 1-25 | 1°48 | 1-80 | 2:32 | 3-93 
1381 4901 | 1°25 | 1°47 | 1°80 | 2-31 | 3-99 
1372 4869 | 1:24 | 1:47 | 1-79 | 2-30 | 3-91 
1364 4838 | 1:24 | 1°46 | 1:79 | 2-29 | 3-90 
1355 4806 | 1°24 | 1°46 | 1-78 | 2-29 | 3-19 
1346 4774 | 1°23 | 1°45 | 1-78 | 9-98 3°18 
1337 4742 | 1°23 | 1°45 | 1-77 | 2-97 3°17 
1328 4711 | 1-22 | 1-44 | 1°76 | 9-97 3°16 
1319 4679 | 1:22 | 1-44 | 1-76 | 2-96 3°15 
1310 4647 | 1-21 | 1-43 | 1-75 | 2-95 | 3-14 
1301 4616 | 1:21 | 1-43 | 1-75 | 2-94 3°13 


THEIR CONSTRUCTION AND COST. 


TasLE No. 2.—Copprr STRANDS—continued. 


ea ie oe Bt ee Se al 


Cross Section Weight of Copper Strand (Diameters in mm.) 

mm? | sq. in. ee ree aay 91 61 37 19 

145 0° 224 1292 4584 iLeBa | ee TRICE. CPSs lea oulke 
144 *223 1283 4553 LeEQ0 eles as) 2°23) okt 
143 *221 1274 4521 LOO eA ess 222203" 10 
142 *220 1266 4490 1°19 | 1-41 | 1°72 | 2-21 | 3-08 
141 °218 1257 4458 1-19 | 1°40 | 1°72) 2°20 | 3-07 
140 “217 1248 4427 Toto AOS ls 7a 2219" e306 
139 *215 1239 4395 Tboaksy jp aes) |) abe gal |p rete) 320) 
138 *213 1230 4364 ihe} | See) || GI) |) eal || BIa(e » 
137 “212 1221 4332 ihOsiye | akcests) |) ere) |) AB aliy || eset0)s} 
136 *210 1212 4300 ikea? |) sWeaysy)) abergs) |) eis |) ake 
135 "209 1203 4269 Gales lose eto ko OL 
134 °207 1194 4237 Theis || leet |p abe ee |) Panes | se) 
133 *206 1185 4206 LOTUS || WLeBYs) || Taye |) ASHE || 2G 
132 “204 1176 4174 (abs) || bests |) aes |) Paral |) eee 
131 *203 1168 4142 eas |) eS | Tees) | ees | 2eio 
130 “201 1159 4110 ee eS a MeGoail 201 2200 
129 2199 1150 4079 eT || TCS ihe | asia) eee: 
128 -198 1141 4047 LETS || ESR | Thee} I eal) |) Pasg ee} 
127 *196 1132 4016 TOTES} || Thos} |) Tee} || PASS) | Maeee- 
126 *195 1123 3984 TROT || TESEBY || TEAC || PACTS | Suet 
125 FNS s3 1114 3952 ihoiby || alesyy |) abe || Pae()r | Pete) 
124 -192 1105 3921 TAD | l325) 1-61) 2:07 2°88 
123 *190 1096 3889 eT | abeSeh |) abo) |) ase. || ites 
122 -189 1087 8857 Tent |) P31 | UeGO 2605) 2286 
121 *187 1078 3826 1:10 | 1:30 | 1°59 | 2°04 | 2°85 
120 *186 1069 3794 Te LON 1-300 1258") 2203 F234 
119 "184 1061 3762 1:09 | 1°29 | 1°58 | 2°02 | 2°82 
118 *182 1052 3731 1209 We 28572202 12781 
117 “181 1043 3699 HOS el 28a 560) 2° Olaie2 80 
116 oe) 1034 3668 10S era le s6m\ 2. 00Ne2279 
115 *178 1025 3636 Tey? || Wee || Tkehys || wee Is) weiss 
ize -176 1016 3604 Ley | LEAS || TewEk || abeterey | Paes 
113 *175 1007 3573 TOG e260 hae O7 e270 
112 *173 998 8541 T3106 Wede25 1253 e196) 22 1 
111 Sli 989 3509 iLO || Wow || sees | anes) || ees 
110 *170 980, 3478 ILSti¥s} || Wee | eG || ike yes |) are 
109 *168 971 3446 1°05 | 1°23 | 1-51 | 1°94 | 2°70 
108 *167 963 3414 TOA 23) 50a 93" F269 
107 °165 954 3383 Ne O4e ee? Zale SON el 92 62268 
106 -164 945 8351 1203 12220 1249) 1-905) 2-67 
105 *162 936 3319 1:03 | 1:21 | 1:48 | 1:90 | 2°65 
104 °161 927 3288 Toye, | TeRIL | Teele |) weet) |) Paetae: 
103 ao) 918 3256 1:02 | 1:20 | 1°47 | 1°88 | 2°63 
102 *158 909 3224 1°01 | 1:20 | 1°46 | 1°87 | 2°61 
101 *156 900 3193 | 1:01 | 1°19 | 1:45 | 1°86 | 2°60 
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TABLE No. 


ELECTRIC CABLES 


2.—CoprerR STRANDS—continued. 


Cross Section 


Weight of Copper 


Kilog. 


Ib. per 


Strand (Diameters in mm.) 


mm.” sq. in. per km. mile 127 91 61 37 19 
| 
ie 

100 0°155 891 3162 |1:000 | 1:18 | 1°44 | 1-86 | 2°59 

99 *153 882 3130 |0°996 | 1°18 | 1°44 | 1°85 | 2-58 AS 

98 “151 873 3098 “991 | 1217 | 14S 1842564 9D 
7 *150 865 3067 *986 | L-17 | 1°42 | 1-83 | 2°55 j-4220 
96 *148 856 3035 “O81 |. 1°16 | 1°41) 1°82) Wo 54 ees 
95 STAT) 847 3004 “976 ) Eed5 | 1:47) P2803 2- 525 a 
94 *145 838 2972 “O71 | Led} T0180 12S i ees 
93 144 829 2940 “965 | 1°14 | 1-39 179 } 2:50) (aod 
92 *142 820 2909 “960 | 1°13.| 1-3 1-78 | 2°48 | 4°09 
91 “141 811 2877 S900) | Loraine tes 177 | 2°40) 4507 
90 CGN) 802 2846 "949 | 1-12 | 1°37 | 1°76 | 2°46 | 4°05 
89 “13 793 2814 +944) 1-12 | 1°36 | 1°75 | 2-44 | 4-09 
88 *156 784 2783 +939 | LL) | 1°36 4 1s 74) |OeASe e060 
87 *134 775 2751 7934 | L210) Te Shis 78 eat aesgR 
86 ao 766 2719 “928 | 1210 VW te3 1°72 | 2°40 | 3°96 
85 eles 758 2688 923 | 1°09 | 1:33 | 1:71 | 2°39 | 3-98 
84 *130 749 2656 “917 | 1°08 }1°32) 1°70 || 2°37 I Real 
83 *128 740 2625 °912 | 1°07 | 1°32 | 1-69 | 2°36 | 3:88 
82 $127 731 2593 “906 | 1:07 | 1°31 | 1-68 | 2°34 | 3:86 
81 *125 722 2561 *901 | 1-06 | 1°30 | 1-67 | 2:33 | 8:84 
80 +124 713 2530 °895 | 1:06 | 1°29 | 1-66 | 2°32 | 8-81 
7) *122 704 2498 “890 | 1:05 | 1°28 | 1-65 | 2°30 | 3°79 
78 *120 695 2467 “884 | 1°05 | 1°28 | 1°64 | 2-99 | 3-77 
77 “119 686 2435 “878 | 1-04 | 1°27 | 1°63 | 2-97 || 8-74 
76 HU NY 677 24.04 *873 | 1°03 | 1:26 | 1°62 | 2°96 | 3-72 
75 “116 668 2372 “867 | 1-02 | 1°25 | 1-61 | 2°94 | 3:69 
74 “114 660 2341 “861 | 1°02 | 1°24 | 1°60 | 2:23 | 3-67 
18) “13 651 2309 $805) | L017) 1223 59a oTm sen 
72 “lil 642 2277 “849 | 1°00 | 1:23 | 1-57 | 2-90 | 3-62 
{Al “110 633 2246 “844 | 0°996) 1°22 | 1-56 | 2-18 | 3°59 
70 “1085 624 2214 “838 *990) 1°21 || 1°55 |-2:17 |) Se57 
69 “1069 615 2182 *832 982) 1°20 | 1°54 | 2°15 | 3°54 
68 “1054 606 2151 “824 7976) 1-19!) 1°58) 2-18 era 
67 “1088 597 2119 *819 968) 1°18 | 1°52 | 2:12 | 3:49 
66 “1023 588 2088 *813 s961) 1°17) 1-50 | Ooms sae 
69 * 1007 979 2056 “807 *953/ 1°16 | 1°50 | 2°09 | 3:44 
64 “0992 570 2024 “800 °946) 1°16 | 1°48 | 2°07 | 8:41 
63 *0976 561 1993 STK) *939) 1°15 | 1°47 | 2-06 | 3:39 
62 “0961 553 1961 60 *930) 1-14 | 1°46 | 2:04 | 8-36 
61 “0945 544 1929 *924/ 1°13 | 1°45 | 2-02 | 3-38 
60 0930 535 1897 *916) 1°12 | 1-44 | 2-01 | 3-30 
59 “0914 526 1866 *908) 1:11 | 1°42 | 1:99 | 3-98 
58 “0899 517 1834 *901) 1°10 | 1°41 | 1:97 | 8:25 
57 0883 508 1803 893) 1:09 | 1-40 | 1:95 | 3-22 
56 “0868 499 1771 *885) 1°08 | 1°39 | 1:94 | 3-19 


THEIR CONSTRUCTION AND COST. 


Tas.LeE No. 2.—Coprer STRANDS—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
: | 

mm.2 8q. in. ee BS : 127 91 61 ae LS 

55 0°0852 490 1739 a5 OPS SOY |) teez/ || Teepe 
54 0837 481 1708 se A869 aL OGsl3One Leg0N 3: 
53 *0821 472 1676 ow -860 (1°05 |_1°35 | 1°88 | 3- 
§2 *0806 463 1644 ee 250d aL Oe: ileBks |) Woy | we 
dL *0790 455 1612-7 a o(syiiy bas} |) TIRaee | let | ae 
50 “0775 446 1581-0 28500: 02a L oles So ne: 
49 *0759 437 1549-3 *828 |1-01 ioe) | Tkekyl | 4s 
48 “0744 428 1517°6 *819 |1-00 TPeAey | athe rks) | 49 
47 0728 419 1486-2 "STOM Oe 990 Wale 27 lle 7S ie 
46 -0713 410 1454°5 SOO) | Ske) | ewe || logo i) Ae 
45 *0697 401 1423°0 Ae -969 | 1°24 | 1-74 | 2: 
44 *0682 392 1391°3 958) |) Le23 5) Us72a| 258: 
43 “0666 383 1359 °7 -948 | 1°22 | 1°70 | 2-8 
42 -0651 37+ 1328-0 936 | 1°20 | 1-68 | 2= 
41 0635 365 1296°5 OD Falah LOM mle GOn lee 
40 0620 356 1265-0 etgyiles || akealyy |) abeteyts |) 4s 
39 “0604 348 1233-2 Sexi) || iloalte) || tha(oy4 | 245 
38 -0589 339 1201°6 “891 | Uet4 | 160) | 2. 
B7/ 0573 330 1170°0 Sete} I ILMB || TLS Ye} |) 29 
36 *0558 321 1138"3 oft || LLL I) Lie yay 242% 
35 0542 312 1106-7 prstayay |}, al OHWO) yf keGyey || 24° 
34 0527 803 107571 7849.) 1208 |) Teal 2: 
33 “0511 294 1043-5 Se) |] ILOye |) iheeks) yee 
32 0496 285 1011°8 onsite || abo@)sy | ibesks) |) oye 
31 0480 276 980-2 oO | USB} | eee | eee 
30 0465 267 948°8 opp || bes || eee) Ae 
29 0449 258 917-0 ae 0-999) 1°39) || 2° 
28 0434 250 885°3 S989) Moa eae 
27 -0418 241 853°7 +964) 1°35 |°2°2 
26 04038 232 822-1 -947| 1°32 | 2: 
25 0387 223 790°5 928) 1°29 | 2° 
24 0872 214 758°8 *909| 1°27 | 2° 
23 0356 205 727° 2. +890) 1-24 | 2° 
22 0341 196 695°6 P87 Ole le alle cis 
21 0325 187 664-0 Ste a(0)) Tbe ale) |) ae 
20 -0310 178 632-4 ofS] Abeer | lle 
19 0294 169 600°8 *808] 1°13 | 1° 
18 0279 160 569°1 Feil) 2K | dee cs 
INT/ 0263 152 yay) A Oy 3) Ake 
16 0248 143 505°9 TOO ale 
15 0232 134 474-2 Heo) |) shew 
14 0217 125 a) 7/ 0°969| 1° 
13 -0201 116 411-0 of) Is 
12 -0186 107 319-4 *896) 1° 
li -0170 98 347°8 So) ele 
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TaBLE No. 2.—Coprrr Srranps—continued. 


Cross Section Weight of Copper Strand (Diameters in mm.) 
mm,? 8q. in ee fee 127 91 61 37 19 i; 

10 = (0°0155 89 316°2 i0°818 | 1°35 
9 *0139 80 284°6 Ste eles 
8 *0124 71 253°0 ws Eh | 
va *0108 62 221°4 1:07 
6 0093 53 189-7 1°05 
5 *00775 45 158°1 0°954 
4 0062 36 126°5 *853 
3 *00465 27 94°9 *738 
2 *0031 18 63-2 a6 
1 00155 9 31°6 o6 ae Se Sc fe ee 

| 
= ss 


Conversion of mm. to inches, multiply mm. by 0-03937. 


THEIR CONSTRUCTION AND COST. 
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Diameter of Strand—Table 3 gives the pitch and overall diameters of the 
standard strands, taking the diameter of the wire composing the strand as unity. 
These constants multiplied by the diameter of the wire give the diameters of 


the strand. 


Taste No. 3.—DIAMETERS OF STRANDS. 


Number of Wires Pitch Diameter Overall Diameter 
in Strand of Strand of Strand 
53 1°1547 2°1547 
4 1:414 2°414 

ai 2-0 ea0) 
19 4°0 5:0 
37 6°0 FAY 
61 8:0 S20) 
91 10-0 ALES) 
127 12°0 13-0 


The Pitch Diameter is twice the distance between the centre of the strand 


and the centre of any wire forming the outside layer. 


The Overall Diameter is, of course, the maximum diameter of the strand, 


and is equal to the pitch diameter 
plus the diameter of the wire. 
Lay.—The length of lay of the 
wire in any layer is generally con- 
sidered as a multiple of the pitch 
diameter of the strand. ‘The stan- 
dard length of lay adopted by the 
Cable Makers’ Association is 
twenty times the pitch diameter, 
but in special cases this would be 
increased or decreased as required. 


PITCH 
DIAMETER 


hice 1 


OVERALL 
DIAMETER 


The extra length of wire required in a strand can be calculated in the 


following way :— 


Se 
B- 


Fic. 2. 


In Fig. 2, let d = the pitch diameter of the strand 


1 = the length of lay 


oak 
= tio = 
a = the ratio q 


2 = actual length of any wire in the strand, 
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then the lengths (md), 1 and « form a right-angled triangle, with x as hypotenuse. 
e=VP+4+(qd? = WV (ad? +d». 
=dV @ +r. 
Therefore, the increment of length of wire on account of the lay per unit length 


of strand is equal to a 
A ee an dV @+r—-ad = V a? +3 


i aan a aa 
The sine of the angle of lay is equal to i : 
x 
Le ad a 


Ce rea area b 


Table 4 shows the percentage of weight or length to be added to that of a 
pagent wire of length equal to the axial length of the strand, to compensate for 
the lay. 


Tasie No. 4.—Hetricat Lay. 


ce bes 0 (inl 


Beil ct Ratio of Ratio of 
ee “ee SS os ee Pee ae eee fe pee Angle of Per 
: be be added Saat any be added S Res | Lay be added 
| 
1:0 | 17° 40'| 229-8 | 3-7 | 49° 40’| 91-9 0 | 68° 35'| 7-4. 
1:1 | 19 20] 202°6 | 3-8 | 50 97] 99-7 aes i : ve 
1:2 | 20 50] 180-2 | 3-9 | 51 9] 99-4 9:0 | 70 46 | 5-99 
1:3 | 22 30] 161-5 | 4:0 | 51 50| 97-5 9°5 | 71 25 | 5-50 
Defy 22 0) 45°72 | a1! 58 Ser ogy ion ier ie 4°82 
U5 |. 25 930} 18951 || 4-9 | 38 19) one | yy 3 59 | 4-04 
£6} 27. 0} 120-4: | 4:3 | 58 58 | (99-891 9 peeogieeee 
197) | 28 4BBy 110-1. | 4-40) 54, 98'|) 99-9 1 75 al ree 
1-8 | 29 50/ 101-1 | 4:5 |55 $31] 99-0 | q 77 22 | 2-48 
1-9 | 31 10} 93-2 | 4-6 | 35 39| 91-7 15 78 15 | 2-17 
2°0 | 82 85) 86-2 | 4:7 | 56 13] 90-3 | j¢ 78 52| 1-91 
2-1 | 83 45] 79-9 4°8 | 56 49] 19:5 | 17 79 33 | 1-69 
ao \ 80) 0.) 74-3) 4:9 57 Sone cel age 80 5141-51 
2-3 /36 10) 69:3 | 5-0 | 57 52] 19-4 19 80 39 | 1:35 
a | BT 25) 6458 | o-1 he O04 ge leen 81 3 | F599, 
And) | 88° 85 1) 60°67) bole) at Wejeeaml eed 81 28 1418 
276) 30.280 | 56:8 | 5 -GFl-55 18 | yess al on 81 52 aE 
Bali) £0, 780) OBA | bod. olka 48 | eet ies 82 16 1: 6 
a8 (41 40 | 50°38 (5°50 194 150 | ee 82 31 ne 
2-9 | 42 40) 47-4 | 5-6 | 60 40] J4-7 25 82 50 oe 
SO 48 40) 448 | ca-7 Vey | ane 26 88 7 ioe 
B*l | 44 85] 42-4 | 5-8 | 61 36| 19-7 27 88 19 ee 
32/45 83) 40-1 | 5-9 | 61 58| ja.3 28 83. 34 ak 
33/46 26) 38-0 | 6-0 | 62 23] Ja-98 29 83 46 aes 
3-4 (47 15] 36-2 | 6-5 | 64 17/ 41-0 30 84uns ap 
375 ).487 5.) 84-4 | 7-0 | 65. 51 | gee ae 
86 |, 48 4 592"7 | 07-8 | 679 ea 


The following constants are calculated, takin 


THEIR CONSTRUCTION AND COST. 


diameter as adopted by the C.M.A. 


Resistance of 3 strand cable 


Weight of 


3 strand cable 


ap 

a 
19 
37 
61 
91 
127 


19 
37 
61 
91 
127 


99 


LU aT 
esoecoceo 


LT tl 


The Engineering Standards 


‘Resistance of 3 strand cable = 0°34000 x resistance of single wire. 


Ox 


33742 x { 


°253065 x 
*1443557 x 
°0532424 x 
*0273493 x 
"0165911 x 
SDI, 
‘00796978 x 


3-03678 x { 


4:°04904 
7° 07356 
9° 2207 


61°7356 
92°1034 
128 °5447 


Hou th ae th 


x 
x 
x 
a1 44125 xX 
x 
x 
x 
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ga lay of twenty times the pitch 


2°96366 x area of single wire. 


3°95155 x 
6°92733 x 
18°7820 x 
36°5640 x 
60°2733 x 
89-9100" x 
125°4740 x 


99 


” 


resistance of single wire of leneth 
equal to the axial length of strand 


weight of single wire of length 
equal to the axial length of strand 


Committee have since standardised an increase 
of 2 per cent. on account of lay, in all wires except the centre wire, which 
corresponds to a lay of approximately 15°5 times the pitch diameter. 
following constants are calculated on this allowance :— 


hh Ti 


Ss 
@ 
2 
oR 
=e 
[— 
° 
art 
we 09 
we 
oo 
bay 
3 
i= 
ou 
le} 
j=") 
os 
en 
a>} 
| 


oD 
Jon 


ie) 
= 


s 


a5 


TE SUT STH 


*25500 x 
*14530° Xx 
053628 x 
*027553 xX 
‘016716 x 
*011206 x 
“008030 x 


Sve SO 


” 


3°0600 x weight of single wire. 


4°0800 x 
7°1200 x 
19°3600 x 
37°7200 x 
62°2000 x 
928000 x 
129°5200 x 


” 


The 
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Effectual area of 3strandcable = 2°94117 x area of single wire. 
F 4, Fe PANS = 4 
” ” if ” ” == 6° 88235 x ” 39 ” 
” ” 19 ” 9 oS 18-64706 x ” ” ” 
” ” 37 ” 2 = 36° 29411 x ” ” ” 
5 5 OLS Sy ROO Se2o0o et ee ES iz 
” ” 91 ” TN fae 89°23529 x ” ” ” 
” ” 127 ” = 124-5294 x ” ” ” 
Effectual area of 3 strand cable = total calculated area -~ 1-:0200 
” 4 ” bb) = bb) o° ” = it ? 0200 
: oie co) ea » + 101714 
4 fats Ce Lye : ” 101895 
A ” 37 3 ” = ” ” ” + 1:01946 
” ” 61 ” ” = ” . + 1:01967 
” ” 91 ” ” — ” » ” pone 1°01978 
% ae A re 4 = = x » + 1:°01984 
COPPER. 


Copper weighs 555 Ib. per cubic foot at 60° F., which gives a specific gravity 
of 8:90. 
A 2 per cent. variation from the adopted standard weight is allowed for all 
conductors. 
Weight in Ib. per mile = 20350 x area in square inches 
Weight in lb. per yard = 11°575 x area in square inches 
1 cubic inch weighs 145:66 grammes. 
1 cubic centimetre weighs 8:90 grammes. 
Weight in kilogrammes per kilometre = 8°90 x area in mm.” 
Weight in lb. per mile = 31°57 x area in mm2 
(d in mils)? 
62°506 
Diameter in mils = 7:906 4/ weight in 1b. per mile. 


Annealed High-conductivity Commercial Copper—A wire 1 metre long, 
weighing 1 gramme, and having a resistance of 0°1508 ohm at 60° F., is the 
standard (H.S.C.) for annealed high-conductivity commercial copper. , 

A 2 per cent. variation from the adopted standard of resistance is allowed. in 
all conductors. 

An allowance of 1 per cent. increased resistance, as calculated from the 
diameter, is allowed on all tinned copper conductors between diameters 0° 104 in. 
and 0°028 in. (Nos, 12 to 28 8.W.G.) inclusive. ‘ 

An increase of 2 per cent. in each wire, except the centre wire, is allowed 
in all strands, on account of lay. The average temperature coefficient of 
000238 per degree F. (0:00428 per degree C.) is adopted by the Engineering 
Standards Committee for commercial purposes. This, according to the authors’ 
opinion, is much too high for commercial copper. 

The resistance per mile of annealed copper 


0: 0423172 _ 
~ area in square in, ohms at 60° F, 


Weight in Ib. per mile = 


The resistance per yard of annealed copper 


0° 000024044 


te} 
area in square in. ohms at 60° F. 
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The resistance per inch of annealed copper 


_ _9°60000066788 h 3 
~ area in square in, 07S ee 
; aut resistance per cubic centimetre of annealed copper = 0:00000169639 ohm 
a 5 
The resistance per mile of annealed copper 
862 


= Tb--per mile ohms at 60° F. 


The resistance per mile of annealed copper 
a) 
~ (din mils 
Hard-drawn Copper Wire.—A wire 1 metre long, weighing 1 gramme, and 
having a resistance of 0°1539 ohm at 60° F., is the standard (H.8.C.) for hard- 
drawn, high-conductivity commercial copper. 
Hard-drawn copper is defined by the Engineering Standards Committee as 
that which will not elongate more than 1 per cent. without fracture. 
Resistance per mile of hard-drawn copper 
—0-0431689 


= 5 . OM a oan 
area 10 square in, ma at 60 


ye ohms at 60° F. 


The resistance per yard of hard-drawn copper 
0° 0000245277 


=- : -— ohms at 60° F. 
area in square in. 


The resistance per inch of hard-drawn copper 
0: 000000681327 z 
~ area in square in. ame st UT 


The resistance per cubic centimetre of hard drawn copper = 0°00000173054 
ohm at 60° F. 
The resistance per mile of hard drawn copper 


= Ea eee ohms at 60° F. 
lb. per mile 


The resistance per mile of hard drawn copper 


54964 
2 hins at 60° F. 
(diameter in mils)? © * “ 


For paper or gutta percha insulated cables the conductor can be formed of 
plain copper wires, but for india rubber insulated cables the conductor should be 
formed of tinned copper wires. 

In the case of vulcanised bitumen cables the conductor, or at least the outside 
layer of wires of the conductor, should be formed of tinned copper wires. If 
the bitumen cable has a separator of paper or jute between the conductor and 
the bitumen, the tinning of the conductor wires becomes unnecessary. 

Copper elongates with rise of temperature 0:001718 per cent. per degree 
Centigrade ; a length J, when raised ¢° Centigrade in temperature, becomes :— 


L = (1 + 0-00001718 t) J. 
This coefficient holds good for temperatures between 0 — 100° Centigrade 
E 2 
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Sector Conductors.—In order to reduce the diameter of multicore cables, the 
conductors are sometimes given a more or less sector form by one of the following 
methods :— 


(i) The ordinary circular strand of wires, previous to being insulated, is 
given the required shape by passing it through a roller die. 


(ii) The sector conductor is directly formed by using wires of different 
diameters in the centre of the strand. 


(iii) The conductor is built up, in the case of a 3-core cable, on a 6-wire 
basis, instead of a 7-wire basis, the 6 wires being fed unstranded through a 
die plate so as to form the base as shown in Fig. 3. On this base of 6 wires, a 
further 12 wires are stranded to form an 18-wire sector conductor as shown in 
Fig. 4. 


Fic. 3.—Srctor Basts. 


The most economical sector shape—that is, a true 120° sector—cannot be 
adopted owing to the sharp corners, which would crack and damage the insu- 
lating material, and in the case of extra high tension cables, produce excessive 


Fra. 4.—18-Wirr Sroror Conpucror. 


electric stress in the dielectric. Sector conductor eabl i 

X ‘ ables h 
advantage when the section of the conductors is less than 0:1 ee eae 
to the springiness of the strand. : ae 


er 
i 
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TaBLE No. 5.—WEIGHT OF CopPEr | WIRE IN Le. per Navricat Mizz. 
Diameter Diameter Diameter 

Ib. per Ib. per lb. per 
a inch n. mile rane neh n. mile a Aaa n. mile 
0:1 |0°00389 0:2857 | 4°7 |0-1850 631° 06 9°83 (0°3661 | 2470°8 
Oras 0079 1:1427 | 4:8 | -1890 658° 20 9-4 | -3701 | 2524-2 
Oesae Olds QT 1 | 459s 929 685°91 9-5 | -3740 | 2578-2 
0-4 | °0157 4°5708 | 5:0 | -1968 714°19 9-6 | °3780 | 2632°8 
Oss 0197, 7 1419 | 5°1 | +2008 743° 04 9-7 | -3819 | 2687-9 
0°6 | -0236 10°284 5:2 | -2047 772°47 9-8 | -3858 | 2743°6 
0°7 | -0276 13°998 Beas |) OPIS) 802°46 9:9 | -3898 | 2799-9 
0:8 | -0315 18°283 5:4 | -2126 833° 03 10°0 | -3937 || 2856-8 
0°9 | :0354 23-140 ab) | 2165 864°17 LOP TN e3976al 2914-2) 
1:0 | -0394 28°568 D216 2200 895-88 10*2' | -4016 || 2972-2 
1-1-| «0433 84° 567 5:7 | +2244 928°16 10-3 | -4055 | 3030-7 
1°2 | -0472 41-137 a8) | 2260 961-01 10:4 | -4095 | 3089-9 
1-3) | -0512 48°279 a8) || oes 994°44 10-5 | -41384 | 3149-6 
4. |) 0501: e992, 6:0 | -2362 | 1028°4 10°6 | :4173 | 3209°8 
yess ool 64:°277 6:1 | -2402 | 1063-0 NOT W413 327 0e7 
1:6 | -0630 Peis 6:2 | -2441 | 1098-1 10°8 | *4252 | 3332:1 
1-7 | -0669 82:560 6°3 | -2480 | 1133-8 10:9 | 4291 | 3394-1 
1-8 | -0709 92°559 6°4 | -2520 | 1170°1 11-0 | +4331 | 3406°7 
1:9 | -0748 | 103°13 Gepa) 2009 |) 120720 Tikesk Sess) Ve lailerss 
2°0 | -0787 | 114:27 6°6 | -2598 | 1244°4 11:2 | -4409 | 3583-5 
2-1 | -0827 | 125-98 6°7 | +2638 | 1282°4 11:3 | 4449 | 3647°8 
2°2'| -0866 | 138°27 6°8 2677. | L32k20 11:4 | -4488 | 3712°6 
2-3 | -0905 | 51°12 or Ouleecil ile loour 1 1125 | -4528 | 3778-1 
2:4 | -0945 | 164°55 HOW |) S2AETa |) dissec) 11:6 | -4567 | 3844-0 
2-5 | -0984 | 178°50 7-1 | -2795 | 1440°1 11:7 | -4606 | 3910°6 
2°6 | -1024 | 193-12 TO 2830 1) 14809 11°8 | -4646 | 3977°7 
2:7 | -1063 | 208°26 7°3 | -2874 | 1522:4 11-9 | -4685 | 4045-5 
Boy | OPA GyRia yi 7-4 | -2913 | 1964°4 12-0 | -4724 | 4113-7 
2:9 | -1142 | 240°25 7-5 | -2953 | 1606°9 12-1 | -4764 | 4182-6 
eee (ales Ll Olinl) og sual: 7:6 | -2992 | 1650-1 12-2 | -4803 | 4252-1 
3-1 | -1220 | 274 53 eT leo i Loveae 12°3 | +4848 | 4822°1 
8:2 | -1260-) 292-53 Tas BOTL Wh 173870 12:4 | -4882 | 4392-6 
Bey || co ATS) ee31 KC) m9 | 8110 | 1782-9 12°5 | -4921 | 4463°8 
3:4 |--1389 | 330-24 8-0 | +8150 |) 1828-3 12:6 | -4961 | 4535°1 
3:5 | -1878 | 349°95 8:1 | -3189 | 1874°3 12:7 | -5000 | 4607-7 
3:6 | -1417 | 370°24 8-2 |) +3228 1 1920-9 12°8 + -5039 | 4680-6 
Bol || calebayre (| weksbetoi) 8:3 | -8268 | 1968-0 12-9 | -5079 | 4754:0 
3:8 | -1496 | 412°52 8:4 | -3307 | 2015°7 18:0 | +5118 | 4828-0 
8-9 | -1535 | 484-51 8°5 | :3346 | 2064°0 13:1 | -5157 | 4902-6 
4-0 | -1575 | 457°08 8°6 | °3386 | 2112-9 Boos) omy | eeigicy 
4°] | -1614 | 480°22 8:7 | :38425 | 2162°3 1323) 5236)" D003 4 
4-9 | -1654 | 503°93 8:8 | +8465 | 2212°3 IByos || CGPAAG || Gee 7 
4°3 | -1693 | 528°21 8:9 | -8504 | 2262-8 1325p PosLon| O206"5 
hog || CARY | tasso(UF 9-0 | -3548 | 2314-0 13:6] °5354 | 5283°9 
405 | < 1772 | 578°49 9-1) -3583 | 2265°7 13:7 | -53894 | 5361-9 
4°6 | -1811 | 604°49 9-2 | 3623 | 2418-0 13°8 | -5483 | 5440°5 
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TaBLE No. 5.—Wuicur or Copper ‘WIRE IN Ls. per Nautica, Mire— 


continued. 
Diameter tuner Diameter he pee Diameter i ee 
nmile |"———>__— | 2 nile \———|_. > mile 
mm. inch mm. inch mm. inch 


3°9 )0°5472 | 5519°6 | 17-7 |0-6968 8950°1 | 21°4 (0°8425 13083 
I4-Q | *9512 | 6599-3 | 17-8 | “7008 9051°5 | 21°5 | +8465 13206 
14°1 | +5551 9679°6 | 17-9 | +7047 9153°5 | 21°6 | +8504 13329 
14°2 | 5591 | 5760°5 | 18°0:| -7087 9256°1 | 21-7 | -8543 13452 
14°3 | -5630 | 5841-9 | 18-1 | -7126 9359°2 | 21°8 | +8583 13577 
14°4.| -5669 | 5923-9 | 18-2 | -7165 9462°9 | 21:9 | -5622 13702 
14°5 | -5709 | 6006°4 | 18°3 | °7205 9567-1 | 22°0 | -8661 13827 
14°6 | +5748 | 6089-6 | 18-4 | -7244 9672-0 | 22-1 | -8701 13953 
147 | 20787 | | 6173<3 |) 18-5 | “7283 9777°4 | 22-2 | -8740 14080 
14:8 | -5827 | 6256:6 | 18-6 | +7328 9883°4 | 22°3 | -8780 14207 
14-9 | +5866 | 6342:4 | 18°7 | -7362 9989°9 | 22-4 | -8819 14334 
15 0} -5906 | 6427-8 | 18-8 | -7402 10097 22°35 | -8858 14463 
15-1 | -5945 | 6513-7 | 18:9 | -7441 10205 22°6 | -8898 14592 
15-2 | -5984 | 6600°4 | 19-0 | -7480 | 10313 22-7 | +8937 14721 
15:3 | -6024 | 6687:5 | 19-1 | -7520 10422 22°8 | °8976 14851 
15:4 | -6063 | 6775-2 | 19-2 | -7559 10531 22°9 | -9016 14981 
15:5 | -6102 | 6863-5 | 19°3 | -7598 10641 23°0 | *9055 15113 
15-6 | -6142 | 6952-3 | 19°4 | -7638 10752 23:1 | -9094 15244 
15-7 | -6181 | 7041-7 | 19°5 | -7677 10863 23°2 | :9134 15377 
15°8 | -6220 | 7131:7 | 19°6 | -'7717 10975 23°3 | .9178 15509 
15-9 | -6260 | 7222-3 | 19-7] -7756 | 11087 23°4 | -9213 15643 
16:0 | -6299 | 7313-4 | 19°8 | -7795 | 11200 23°5 | +9252 15777 
16-1 | -6839 | 7405-1 | 19°9 | -7885 | 11318 23°6 | °9291 15911 
16°2 | -6378 | 7497-4 | 20°0 | -7874 11427 23°7 | -9331 16047 
16°3 | -6G417 | 7590-2 | 20:1 | +7918 || 11549 23°8 | °9370 16182 
16-4 | -6457 | 7683-6 | 20:2 | -7953 | 11657 23°9 | -9409 16318 
16-5 | -6496 | 7777-6 | 20°3 | -7992 11773 24°0 | -9449 16455 
16:6 | +6535 | 7872:2 | 20:4 | «8031 11889 24-1 | -9488 16593 
16°7 | +6575 | 7967-3 | 20:5 | -8071 12006 24°2 | +9528 16731 
16°8 | -6614 | 8063-0 | 20°6 | +8110 12123 24°3 | 9567 16869 
16-9 | -6654 | 8159:3 | 20-7 | -8150 12241 24°4 | +9606 17008 
17-0 | -6693 | 8256-2 | 20-8 | -8189 12360 24°5 | -9646 17148 
17-1 | +6732 | 8353-6 | 20-9 | -8998 12479 24°6 | -9685 17288 
17:2 | -6772 | 8451-6 | 21-0 | -8268 12599 2e°7 | = 9724: 17429 
17°3 | +6811 8550°3 | 21-1 | -8307 12719 24°8 | -9764 17570 
17°4 | -6850 | 8649°2 | 21:2 | -8346 12840 24°9 | -9803 17712 
17°5 | -6890 | 8749-0 | 21:3] -s3gg6 | 12961 25°0 | +9843 17855 

6 


“6929 | 8849-2 
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TaBLeE No. 6.—WEIGHT oF CoppER WIRE IN Lz. per Nautica MILE. 
Diameter tie per Diameter ip bee Diameter te per 

: aa n. mile nemile [>= n. mile 
inch mm. inch mm. inch mm. 

0001) 0° 0254 0°01848 |0°047 | 1°1938 40°712 |0°093 | 2°3622 | 159°40 
°002|) -0508 -07372 | °048 | 1°2192 49463 | -094 | 2°3876 | 162-85 
*003) +0762 *16587 | 049. | 1°2446 44°950 | -095 | 2°4130 | 166°33 
-004| +1016 *29488 | °050 | 1°2700 46°075 | -096 | 2°4384 | 169°85 
“005) 1270 *46075 | °051 | 1°2954 47°936 | -097 | 2°4637 | 173-41 
*006) +1524 °66348 | °052 | 1°3208 49°835 | -098 | 2°4891 | 177°00 
O07 1778 ‘90307 | °053 | 1°3462 51:770 | :099 | 2°5145 | 180-63 
°008) -2032 N95: *054 | 1°3716 538°742 | +100 | 2°5399 | 184-30 
°009) «+2286 1 4928 o(()as) | eae) DOO lO 2eh603 a 1Ss200 
*010) +2540 1°8430 °056 | 1°4224 OG |e lO 2=p907 ie LoOle io 
“O11; +2794 2°2300 *057 | 1°4478 59-879 | -103 | 2°6161 | 195-52 
°012) -3048 2°6539 -058 | 1°47382 61°998 | -104 | 2°6415 | 199°34 
°013) -3302 Sota, -059 | 1°4986 64°155 | -105 | 2-6669 | 203°19 
014, +3556 3°6123 -060 | 1°5240 66°348 | -106 | 2°6923 | 207°18 
°015) =-°3810 4°1467 -061 | 1°5494 BIS |) OUOT | Weal iy Palle) 
“O16) +4064 4°7181 -062 | 1°5748 70°845 | -108 | 2°7481 | 214°97 
“O17; +4318 5°3263 -063 | 1°6002 73:149 | -109 | 2°7685 | 218°97 
*O18} +4572 Bo raliss -064 | 1°6256 75°489 |--110 | 2-7939 | 223-00 
*019) +4826 6° 6532 “06a Le6oL9 Hotere || CABO IRM yey | Pra 0s) 
-020) +5080 7°3720 ‘066 | 1°6764 80°281 | -112 | 2°8447 | 231-19 
*021| +5334 8°1276 “067 | 1°7018 82:°732 | -113 | 2°8701 | 235°33 
*Q22| +5588 8°9201 *068 | 1°7272 85°220 | -114 | 2°8955 | 239°52 
-023] +5842 9° 7495 -069 | 1°7526 87°745 | °115 | 2°9209 | 243°74 
-024| +6096 | 10-616 -070 | 1°7780 90°307 | -116 | 2°9463 | 247-99 
*025| 26350) 11-519 -O71 | 1°8034 92°906 | :117 | 2°9717 | 252°29 
-026) -6604 | 12°459 *072 | 1°8288 95°541 | -118 | 2°9971 | 256°62 
*027| -6858 | 13°435 -073 | 1°8542 98°213 | -119 | 3:0225 | 260-99 
S028) 27112.) 14-449 -074 | 1°8796 | 100°92 +120 | 3:0479 | 265°39 
-029) +7866 | 15°500 -075 | 1°9050 | 103°67 -121 | 3°0733 | 269°83 
-030) +7620 | 16°587 -076 | 1:9304 | 106°45 +122 | 3:0987 | 274°31 
-0381| -°7874 | 17°711 -077 | 179558 | 109-27 °123 | 3°1241 | 278°83 
-032| +8128 | 18°872 ‘078 | 1:9812 | 112°13 -124 | 3°1495 | 283°38 
-033] -°8382 | 20°070 -079 | 2°0060 | 115°02 s125a) Sal74Ou 28g d 
-034| -8636 | 21°305 -080 | 2°03820 | 117°95 *126 | 8°2003 | 292°59 
-035} °8890 | 22°577 “081 | 2°0574 | 120°92 CTIA |) BOSE || OAPs) 
°036| +9144 | 23°885 “082 | 2°0828 | 123-92 “128 | 3°2511 | 301°96 
+037) +9398 | 25°231 -083 | 2°1082 | 126°96 -129 | 3°2765 | 306°69 
-038| °9652 | 26°613 “084 | 2°1336 | 130°04 *130 | 3°3019 | 311°47 
-039) -9906 | 28°032 °085 | 2°1590 | 133°16 -131 | 3°3278 | 316°28 
-040} 1:0160 | 29°488 “086 | 2°1844 | 186°31 +132 | 3°3527 | 821-12 
“041) 1°0414 | 30°981 -087 | 2°2098 | 139°50 -133 | 3:3781 | 326°01 
+042) 1°0668 | 32°510 ‘O88 | 2°2352 | 142°72 -134 | 3:4035 | 3380-93 
+043) 1:0922 | 34°077 -089 | 2°2606 | 145°98 -135 | 3°4289 | 335°89 
-044| 1:1176 | 35°680 -090 | 2°2860 | 149°28 °136 | 3°4543 | 340°88 
-045] 1:1480 | 37°321 -091 | 2°3114 | 152-62 -187 | 3°4797 | 345°91 
+046] 1:1684 | 38°998 *092 | 2°3368 | 155°99 °188 | 3:5051 | 350°98 
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TasLeE No, 6.—WeEiGHT or Copprr WIRE 1N Ls. PeR Nautica, MitE—cont. 


- . i Diameter 
Diameter epee Diameter ine Ib. per 
nomile” | >a: aes) Ga || ais antic as. ae n. mile 
inch mm, inch mm. inch mm. 


0°139 | 3°5305 | 356-09 [0-185 *6989 | 630°77 |0-231 | 5-8673 983-44 
-140 | 3°5559 | 361°23 | -186 *7243 | 637:°60 | -232 *8927 991 
*141 | 83-5813 | 366°41] | -187 *TA97 | 644°48 | +233 “9181 | 1000: 
*142 | 3:6067 | 371-62 | -188 “T7591 | 651°39 | °234 °9435 | 1009-° 


“8005 | 658-34 | -235 
-8259 | 665-32 | -236 
-8513 | 672°34 | -237 
“8767 | 679-40 | -238 
“9021 | 686°50 | +239 
9275 | 693-63 | -240 
9529 | 700-80 | 241 
9783 | 708-01 | -242 
0037 | 715-25 | -243 
“0291 | 722°58 | -244 
0545 | 729°85 | -245 
0799 | 737-20 | -246 
1053 | 744:59 | +247 
-1307 | 752-02 | -248 
“1561 | 759-48 | -249 
“1815 | 766-98 | +250 
2069 | 774:52 | -251 
-2323 | 782-09 | -252 
"2577 | 789-71 | -253 
*2831 | 797-35 | -254 
*3085 | 805-04 | +255 
-3339 | 812-76 | -256 
“3593 | 820-52 | -257 
“3847 | 828-32 | -258 
“4101 | 836-15 | -259 


-143 | 3°6321 | 376°87 | -189 
-144 | 3°6575 | 382-16 | -190 
°145 | 3°6829 | 387:49 | -191 
‘146 | 3°7083 | 392°85 | -192 
“147 | 38-7337 | 398-25 | -193 
*148 | 3°7591 | 403°69 | --194 
+149 | 3:7845 | 409-16 | -195 
*150 | 3°8099 | 414-67 | -196 
"151 | 38353 | 420-22 | -197 
*152 | 38607 | 425°81 | -198 
*153 | 3°8861 |-431-438 | -199 
“154 | 3°9115 | 437-09 | -200 
*155 | 3°9869 | 442-78 | +201 
“156 | 3°9623 | 448-51 | -202 
*157 | 3:°9877 | 454-28 | +203 
“158 | 40181 | 460-09 | +204 
*159 | 4-0385 | 465-98 | -205 
‘160 | 4:0639 | 471-81 | -206 
“161 | 4:0898 | 477-72 | -207 
*162 | 4°1147 | 483-68 | -208 
*163 | 4°1401 | 489-67 | -209 
"164 | 41655 | 495-69 | -210 
*165 | 4°1909 | 501-76 | +211 
"166 | 4:2163 | 507:°86 | -212 
"167 | 4°2417 | 518°99 | -213 


“9689 | 1017- 
°9943 | 1026: 
“0197 | 1035: 
“0451 | 1043- 
°0705 | 1052: 
*0959 | 1061: 
*1213 | 1070: 
-1467 | 1079- 
°1721 | 1088: 
“1975. | 1097- 
*2229 | 1106°; 
-2483 | 1115-¢ 
“2737 Wy 1194 
*2991 | 1138- 
-3245 | 1142: 
*3499 | 1151°¢ 
*3753 | 1161- 
“4007 | 1170-4 
"4261 | 1179- 
*4515 | 1189: 
"4769 | 1198: 
*5023 | 1207- 
“D277 | 1217° 
“D031 | 1226: 
‘5785 | 1236: 


pee Seller Seif a oRS SE DDIES ER SB 


*168 | 4°2671 | 520-17 | -214 °4355 | 844°02 | +260 *6039 | 1245- 
*169 | 4°2925 | 526:38 | -215 “4609 | 851°93 | -261 "6293 | 1255- 
70) | 4°3179) | 582°68 | »216 *4863 | 859°87 | -262 *6547 | 1265- 
“171 | 4°3433 | 588-91 | +217 ‘5117 | 867-85 | -263 “6801 | 1274: 
“172 | 4°3687 | 545-23 | -218 *O871 | 875°87 | -264 “7055 | 1284: 
“173 | 4°3941 | 551-59 | +219 *5625 | 883°92 | -265 *7309 | 1294: 


SEES OT OT OU OW OV OT OT St OV OT OV OT OT OT OV OT OV OT OTH HH HH RR 


“174 | 4°4195 | 557-99 | -220 
"175 | 4°4449 | 564-42 | +227 
176 | 4°4703 | 570-89 | +299 
‘177 | 4°4957 | 577-39 | -298 
“178 | 4:5211 | 583-94 | -994 
“179 | 4°5465 | 590-52 | -295 
*180 | 4°5719 | 597-13 | -296 
*181 | 4°5973 | 603-78 | -297 
*182 | 4°6227 | 610°47 | -298 
"183 | 4°6481 | 617-20 | +229 
“184 | 4°6735 | 623-97 | +230 


*5879 | 892-01 | +266 
°6133 | 900°14 | +267 
*6887 | 908°30 | -268 
"6641 | 916°50 | +269 
“6895 | 924°74 | -270 
NUL49 93302527 
“7402 | 941°38 | -279 
“7657 | 949-68 | +273 
“7911 | 958°06 | -274 *9395 | 1383- 
"8165 | 966-49 | -275 “9849 | 1393: 
8419 | 974°95 | -276 | 7-0103 1403° 


*7563 | 1304: 
SUS (a ealigiios 
“8071 | 1323: 
*8325 | 1333- 
*8579 | 1343- 
*8833 | 1353- 
‘9087 | 1363- 
*9341 | 1373- 


D> SD? G9 D2 D2 GO? G2 D9 DD HD OP AADAHA AAARHAWGRAIAIRMMARWAWMMIRMAMM AUN 


BCOANAMIMAAIBDNOSONHUDHNOUBDWHROTEHOYUOR WwW 


Or Or Ot Or Or Or St St Or Or 
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TABLE No. 6.—WeIGHT or CoprperR WIRE IN Ls. peR Navtican MiLE—cont. 


Diameter Wwe: Diameter aes Diameter Teenee 
n. mile n. mile Jas n. mile 
inch mm. inch mm. inch mm, 

0:277 | 7°0357 | 1414-1 323 | 8°2040 | 1922-8 |0°369 9°3724 | 2509°4 
-278 | 7°0611 | 1424-3 324 | 8:2294 | 1934°7 | :370 9°3978 | 252521) 
+279 | 7:0865 | 1434°6 325-| 88-2548 | 1946°7 | °371 9:°4232 | 2536°7 
+280 | 7°1119 | 1444°9 326 | 8:2802 | 1958-7 | °372 9°4486 | 2550°4 
228ile | 7° 1373 | 145523 327 | 8°3056 | 1970-7 | -373 9°4740 | 2564:1 
“282 | 7°1627 | 1465-6 328 | 8°3310 | 1982°8 | °374 9°4994 | 2577°9 
-283 | 7°1881 | 1476-0 329 | 8°3564 | 1994°9 | °375 9 5248 | 2591°7 
°284 | 7°2135 | 1486°5 330 | 8°3818 | 2007-0 | °376 9°5502 | 2605°6 
+285 | 7°2389 | 1497°0 Spel |) os 4) PAINS ers || Sex 9°5756 | 2619°4 
-286 |-7°2643 | 1507-5 332 | 8:4326 | 2031°4 | °378 9°6010 | 2633°4 
“287 | 7°2897 | 1518°1 333 | 8°4580 | 2043-7 | -879 | 9-6264 | 2647-3 
ISSN olol | lo28. 7 334 | 8:4834 | 2056-0 | 380 9°6518 | 2661°3 
-289 | 7°3405 | 1539°3 335 | 8°5088 | 2068°3 | °381 OL STA) PARI) R} 
~290 | 7°3659 | 1550-0 336 | 8°5342 | 2080°7 | °382 9-7026 | 2689°4 
OT Wt 39l3: | 1960°7 Bat | 825596 "| 209321 I 7383 9°7280 | 2703°5 
-292, | 7°4167 | 1571-4 338 | 85850 | 2105-5 | “384 9°7534 | 2717°6 
-293 | 7°4421 | 1582°2 339 | 8-6104 | 2118-0 | °385 9:7788 | 2731°8 
-994 | 7°4675 | 1593-0 340 | 8°6358 | 2130-5 | °386 9°8042 | 2746:0 
+295 | 7°4929 | 1603-9 841 | 8°6612 | 2143-1-| °387 9°8296 | 2760°2 
-296 | 7°5183 | 1614°8 342 | 8-6866 | 2155°6 | °388 9-8550 | 2774°5 
-297 | 7°5487 | 1625°7 343 | 8°7120 | 2168-3 | °389 9-8804 | 2788°9 
-298 | 7°9691 | 1636°7 344 | 8°7374 | 2180°9 | +390 9°9058 | 2803-2 
-299 | 7:5945 | 1647°7 845 |-8°7628 | 2193-6 | °391)| 9-9312 | 2817°6 
-300' | 7°6199 | 1658°7 346 | 8-7882 | 2206-4 | °392 9-9566 | 2832°0 
-301 | 7°6453 | 1669°8 347 | 8°8136 | 2219-1 | -393 9:9820 | 2846°5 
-302 | 7°6707 | 1680°9 348 | 8:8390 | 2231-9 | °394 | 10-007 2861:°0 
-803 | 7°6961 | 1692-0 349 | 8°8644 | 2244-8 | +395 | 10-033 2870°O 
+804 | 7:°7215 | 1703-2 350 | 8-8898 | 2257-7 | °396 | 10:058 2890°1 
-805 | 7°7469 | 1714°5 851 | 8°9152 | 2270-6 | °397 | 10°084 2904°7 
"306 | 7° 7723 | 1725°7 852 | 8:9406 | 2283°6 | °398 | 10°109 2919°4 
SVM tet o Ciel ion O 353 | 8°9660 | 2296°5 | °399 | 10-134 2934°1 
-308 | 7°8231 | 1748°3 | °354 | 8-9914 | 2309°6 | 400 | 10-160 2948 °8 
-309 | 7°8485 | 1759°7 B55 | 9:0168 | 2322-6 | «401 | 10°185 2963°6 
SMC ooo) edb ll 356 | 9:°0422 | 2335°7 | °402 | 10°211 2978°4 
-311 | 7°8993 | 1782°6 357 | 9:0676 | 2348°9 | °4038 | 10°236 29932 
*312 | 7°9247 | 1794-0 858 | 9:0930 | 23862°1 | -404 | 10-261 3008-1 
-313 | 7°9501 | 1805-6 859 | 9:1184' | 2375°3 | °405 | 10°287 3023°0 
+314 | 7°9754 | 1817-1 860 | 9°1438 | 2388°5 | °406 | 10°312 3037°9 
+315 | 8:0008 | 1828-7 8361 | 9:1692 | 2401-8 | °407 10°338 3052°9 
-316 | 8°0262 | 1840°3 362 | 9:1946 | 2415°1 | °408 | 10-363 3067°9 
+317 | 8:°0516 | 1852°0 363 | 9:2200 | 2428°5 | °409 | 10°388 3083°0 
-318 | 8-0770 | 1863°7 | °364 | 9:2454 | 2441°9 | °410 | 10-414 3098" 1 
*319 | 8:1024 | 1875-5 | °36 9-9708 | 2455°3 | “411 | 10-439 By bl ayo! 
-390 | 8-1278 | 1887°2 | °366 | 9°2962 | 2468°8 | 412 10°465 3128-4 
2397) 16871532) | 1899-0 367 | 9:3216 | 2482-3 | -413 | 10°490 3143°6 
*322 | 8°1786 | 1910°9 368 | 9°3470 | 2495-9 | -414 | 10°515 3158°8 
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TasLe No. 6.—WEIGHT OF CoppER WIRE IN Lp. Per Navutican MirE— 


continued. 
Diameter eEever Diameter be ee Diameter Lb. per 
= Di; Mile} |= = apy ea ea i Die e |l aaa een EO TRTTO 
inch mm. inch mm. inch | mm. 
0°415 | 10°541 | 3174:1 |0°444 | 11-277 | 3633:2 |0°473 | 12-013 | 4123:3 
“416 | 10°566 | 3189°4 | -445 | 11°303 | 3649-6 | -474 | 12-039 | 4140-8 
“417 | 10-592 | 3204°8 | °446 } 11°328 | 3666-0 | -475 | 12-065 | 4158-3 
“418 | 10°617 | 3220°2 | -447 | 11-354 3682-5 | °476 | 12°090 | 4175-8 
*419 | 10°642 | 3235°6 | -448 | 11°379 3699°0 | -477 | 12°116 | 4193°4 
°420 | 10°668 | 3251-0 | -449 | 11-404. 3715°5 | *478 | 12°141 | 4211-0 
°421 | 10°693 | 3266-6 | -450 | 11°430 3732°1 | *479 | 12°166 | 4228-6 
°422 | 10°719 | 3282-1 | -451 | 11°455 3748°7 | -480 | 12-192 | 4246-3 
‘423 | 10°744 | 3297-7 | -452 | 11-481 3765-3 | *481 | 12-217] 4264-0 
-424 | 10°769 | 3313°3 | +453 | 11°506 3782°0 | °482 | 12°243 | 4281-7 
"425 | 10°795 | 3328-9 | -454 | 11-5381 37987 | +483 | 12-268 | 4299-5. 
°426 | 10°820 | -2344-6 | -455 | 11-557 3815°5 | °484 | 12:293 | 4317-3 
*427 | 10°846 | 3360°3 | -456 | 11-582 3832°3 | -485 | 12°319 | 4835-2 
*428 | 10°871 | 3376-1 | °457 | 11-608 3849°1 | 486 | 12°344 | 4353-1 
*429 | 10°896 | 3391-9 | -458 | 11-683 3866°0 | °487 | 12-370 | 4871-0 
*430 | 10°922 | 3407-7 459 | 11°658 3882°9 | -488 | 12-395 | 4389-0 
°431 | 10°947 | 8423-6 | -460 | 11-684 3899°8 | -489 | 12°420.| 4407-0 
*432 | 10°973 | 3439-5 | -461 | 11-709 3916°8 | +490 | 12:446 | 4495-0 
°433 | 10°998 | 3455°4 | -462 | 11-735 3933°8 | °491 | 12°471 | 4443-1 
*434 |. 11°023 | 3471°4 | -463 | 11-760 3950°8 | +492 | 12-497] 4461-9 
*435 | 11°049 | 3487-4 |] -464 | 11°785 3967°9 | -493 | 12°522 | 4479-4 
°436 | 11°074 | 3503-5 | -465 | 11-811 3985°0 | °494 | 12°547 | 4497-6 
*437 | 11°100 | 3519-6 | +466 | 11-836 4002°2 | °495 | 12°573 | 4515-8 
°438 | 11°125 | 8535-7 | -467 | 11-862 4019°4 | *496 | 12°598 | 4534-7 
*439 | 11°150 | 3551-8 | -468 | 11-887 4036°6 497 | 12°624 | 4552-4 
“440 | 11°176 | 3568-0 | -469 | 11:912 4053°9 498 | 12-649 | 4570-7 
“441 | 11°201 | 3584-3 | +470 | 11-938 4071°2 499 | 12°674 | 4589-1 
°442 | 11°227 | 3600°6 | -471 | 11-963 4088°5 500 | 12°700 | 4607-5 
°443 | 11°252 | 3619-9 | +472 | 11-989 4105°9 


ee 


Conversions for Tables 5 and 6. 


The weights given in lb. per nautical mile when multiplied 


by 0°8673 give lb. per statute mile, 

by 0°4929 give lb. per 1000 yards. 

by 0°5390 give lb. per kilometre, 

by 0°2444 give kilogrammes per kilometre. 
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TasLe No. 7.—Brown AND SHARPE, OR AMERICAN GaucE WIrEs. 


Diameter | Weight, | Diameter | Weight, | ; Weight, 
No. | in inches | ed ae | in tchion, ae | No erase Dee 
0060  0°460 3391°4 | 12 | 0°08081 |104°6 27 _|0°0142 3232 
000 , °40964 | 2689°0 | 13 °0720 | 83°09 28 0126 2°544 
00 | -°3648 | 2133-0 | 14 “06408 | 65°85 29 “0113 2°050 
0 | +32495 | 1692°0 } 15 *05706 | 52 26 30 “01003 | 1°612 
1 -2893 | 1341-4 | 16 *05082 | 41°36 31 °00893 | 1:278 
2 -25763 | 1063°6 | 17 (453 | 32°89 32 “00795 | 1°013 
3 °22942 | 8413°4] 18 *0403 | 26°03 33 “00708 | 0°8034 
4 °20431 | 669°0] 19 *0359 =| 20°30 34 -00603 “5830 
5 eVsi94 i) 930-3) |e 20 °0320 | 16°41 35 00561 “5044 
6 *16202 | 420°6} 21 -0285 | 13°018 | 386 -00500 4007 
lees A283 Ve 80827 | 228 \) 20253) | 10-259) ), 37) 200445 “3174 
8| °1285 | 264-6] 23 | -0226 8-186 | 38 00397 2526 
@) LSS 209" 7: 2A 0201 6-479 | 39 00353 *1997 
10 TOUS 166°4 | 25 | -0179 Yo k}5) ; 40 00314 *1580 
itil *09074 | 131°8 | 26 | “0159 4-052 | 
| | | | | 
Taste No. 8.—BRowN AND SHARPE, Rope STRANDS. 
| ; Weight, | Diameter | Welebt, 
ae [erpatenction! es a sek Construction | 5, inches Ihre 
| | 
427/16 | 61 xX qe | 1°372 | 18062 | 259/22 | 37 x a& | 0°532 2717 
427/17 | Gl) xo sy |) 122227 14363 1388/21 | 19 x 3) 427) 1700 
427/18 | 61 x 7% | 1°088 | 11367 | 183/22 | 19 x xB °380 1395 
427/19 | 61 X qa | 0°969 8865 ARAL | ar | 256 657 
427/20 | 61 X xb CSOSmuen LOM 49/22) 7 X ge | 228 513 
PASSAU) BO ees “754 5377 49/23 | TX gy | °203 410 
427/22 | 61 X x5 684 4480 49/24) 7X & *181 319 
259/21 | 87 x | °598 | 3448 | 
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TasBLe No. 9.—WEIGHT OF CoPPER WIRE. KILoG. PER Km. 
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The above table can be used for any section of copper by shifting the decimal 
point, 


Tasie No. 10.—ConTrnentaLt Norma SEoTrons AND STRANDs. 
Diameter of wire given in millimetres. 


ee 


rea i z Strand i , Area i i 
er Strand Wik natn | pe oe Strand Wines ine 
10 LEMOS) 6x 1:46 240 19x4:°01 18x 4°12 
16 VTE 61:85 280 37x 3°10 86x 3°15 
25 TESS Sa 6x 2°30 310 SYST 36x 3°31 
35 TRY Sc 104s} 18x 1°57 355 SHS Sa 303200 
50 19x1:838 18x1°88 400 Sy eB Al 36 X 3°76 
70 19 x 2° 17 18x 2:28 500 87x 4°15 36x 4:21 
95 1OSe zeae 18 x 2°59 625 61x 3°62 60 x 3°65 
120 19 x 2°83 18x 2:91 20 61x 3°90 60x 3°92 
150 TEE SEO ty / 18 x 3°26 800 61x 4:09 60 x 4:12 
185 19x3°52 18x 3°62 1000 OLX Be 74 90x 3°76 

210 19X%3°75 18x3°86 3s aA oe 


—_ ee 
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THEIR CONSTRUCTION AND OCOST. 
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ELECTRIC CABLES 


Taste No. 13.—LEcat 


Diameter Area Amps. Resistance per 
at Amp., 
No. 1000 L.E.E. Plain Copper 
avg ani. circular) square square per rule 
mils inch | millimetre} sq. in. 100 % 98 % 
7/0 \0°500 | 12-700 250000 |0°196350 126-68 196 197 0°216016) 0°220424 
6/0 | -464 | 11-785 215300 | -169093 109-09 169 174°6 0°250836) 0*255955 
5/0 | °432 | 10-973 186600 | -146574 94°562 146°6 155°3 0°289374) 0-295280 
4/0 | -400 | 10-160 160000 | -125664 81-072 125°7 136°9 0°337525) 0+344413 
3/0 | -372 9°4487 138400 | -108687 70°119 108°7 121°5 0°390247| 0-398220 
2/0 | -348 8°8391 121100 | -095115 61°363 95°11 108°9 0°444906) 0-453985 
a *324 8*2295 105000 | -082448 53°191 82°45 96°90 0°513259} 0°523733 
dt *300 7°6200 90000 | -070686 45-603 70°69 85°41 0°598664) 0610882 
2 276 70103 76180 | -059828 38°598 59°83 74°49 | 0°707307! 0+721742 
3 *252 | 6:4008 63500 | -049876 32°178 49°88 64°17 0°848448) 0865763 
4 *232 5°8927 53820 042273 27°273 42°27 56°02 1-00103 1°02145 
5 “212 5°3847 44940 | -035299 22°773 33°30 48°33 1°19882 1°22329 
6 °192 4°8768 36860 | -028953 18-679 28°95 41°07 1°46159 149141 
7 “176 | 4°4703 30980 | -024329 15°695 24°33 35°61 1°74342 1°773891 
8 “160 | 4°0640 25600 | -020106 12°972 20°11 30°46 2°10468 2°14763 
9 ‘144 | 3°6576 20740 | 016286 10°507 16°29 25°63 2°59838 2°65141 
10 *128 3°3512 16380 | -012868 8°3018 12°87 21°13 3°28783 3°35493 
ll *116 2°9463 13460 | -010568 6°8182 10°57 17°98 4°00416 4°08588 
12 "104 | 2°6416 10820 | -008495 5°4804 8°495 15°03 4°98149 5°08316 
13 *092 2°3368 8464 | -006648 4°2887 6°648 12°29 6°36577 6°49568 
14 | °080 | 2-0320 6400 | -005026 3°2429 5027 9°775| 841872 | g+59093 
15 072 1°8288 5184 | +004071 2°6267 4°072 8-+223) 10°3935 10°6056 
16 064 1°6256 4096 | -003217 2°0755 3° 217 6*779) 13-1542 13°4227 
17 "056 1°4224 3136 | -002463 1°5890 2°463 5°445) 17-1811 17°5317 
18 “048 1°2192 2304 | -0018095 1°1675 1°810 4°230| 23-3853 23°8626 
19 “040 1°0160 1600 | -0012567 0°81072 1°257 3°137| 33°7525 34°4413 
20 036 0°91439 1296 | -0010179 0°65668 1-018 2°638) 41°5742 42°4997 
21 *032 | 0°81280 1024 | -0008042 0°51886 0°8042 2°142) 52-6169 53°6908 


The Inst.E.E. y 


ule for the carrying capacity of a conductor is :— 


THEIR CONSTRUCTION AND COST. 65 


STANDARD WIRE GAUGE. 


mile at 60° F. r | 
= ts a) ie ands |) Lb. Tbe) i "Obs Lb. 
Tinned Copper pe per pet per | Th pe per | per 
= se = yard lb. km. mile | ; lb, | ohm 
100 % 98 % | ris | 
-— |< | =SaE= 
0°218176 0°222539 2°20 0°4405) 2482 3995 3915 0°00005397 | 18530 
‘. ; 0° 253345 0°258412 | 1°955 65115) 2138 3441 3372 0-00007274 | 13750 
} 0°292268 0°298113 | 1°695 0°5900) 1854 2983 2923 0°00009678 | 10330 
; 0°340900 0°347718 | 1°453 0°6882| 1590 2558 2507 0°0001316 7599 
; 0 394149 0°402032 | 1:257 0°7955| 1375 2212 2168 0° 0001760 5682 
: 0°449355 0°458342 | 1 099 0°9099) 1202 1935 1896 0*0002300 4348 
0°518391 | 0-528759 | 0-9534 | 1:049 | 1043 1678 | 1644 | 0:0003059 | 3269 
0°604651 0°616744 | 0°8176 1°223 894°2 1439 1410 0°0004166 2403 
0°714380 0°728668 0° 6921 1°445 756°9 1218 1194 0°0005807 1722 
0°856933 0°874071 | 0°5767 1°734 630°7 1015 994°7 | 0°0008359 1196 
; 1°01105 1°03127 0°4888 2°046 §34°5. 860 2 8438-0 | 0°001164 859-1 
j 1°21081 1° 23502 0°4082 2°450 446°4 T1184 704°0 | 0:001669 §99°2 
1°47620 1°50573 0°3374 2°988 366°1 589°1 577°3 | 0°002482 402°9 
: 1° 76085 1°79607 0°2813 3°555 307°7 495°1 485'2 | 0°003512 234.°'7 
: 2°12573 2°16824 0° 2325 4°301 254°3 409°2 401°0 | 0°005142 194°5 
2°62436 2°67655 0°1884 5°308 206°0 331°5 324°9 | 0°007837 127°6 
. 3°32071 3°38712 0°1488 6° 720 162°7 261°9 256°7 | 0°01225 79°68 
4°04420 4°12509 0°1222 8°183 133°7 215°1 210°8 | 0°01861 53°73 
§°03131 5°13193 0°09824 10°18 107°4 172°9 169°4 | 0°02881 34 71 
6°42950 6°43832 0°07688 13°01 84°08 135°3 132°6 | 0°04705 21°25 
I 8°50330 8°67336 0°05813 17°20 63°57 102°3 100°3 | 0°08230 12°15 
10°4974 10°7073 0°04709 21°24 51°50 82°87 81°21) 0°1254 7974 
13°2858 13°5515 0°03720 26°88 40°68 65°47 64°16) 0°2010 4°975 
17° 3529 17°6999 0° 02848 35°11 31°14 50°12 49°12) 0°3428 2917 
23°6192 24.°0916 0°02093 47°78 22°89 36°83 36°09) 0°6348 1°575 
34°0900 34°7718 0°01453 68°82 15°90 25°58 25°07| 1°316 0°7599 
41:°9900 42°8298 0°01177 84°96 12°88 20°72 20°31) 2°006 0°4985 
: 53°1431 54° 2060 0*009301 107°5 | 10°17 16°37 16°04) 3°214 OMsvie 


{ Current in amperes = 2°6 (area in thousandths of a square inch) 9°82, 


7! 


66 ELECTRIC CABLES 


TasLe No. 13.—Lecan 
ee 


Diameter Area Amps. Resistance per 
at Amp., 

No. | 1000 | LEE. Plain Copper 

: Circular) square square per Tule 

bata PR alate Neath | inch millimetre sq. in. 100 % 98 % 
22/0028 {0-71119 | 784 (0°00061575 \0*39725 0°6158 | 1-747 68-7247 70-1272 
23 | +024 | -60960 | 576 |-00045239 29186 | *4524 aie 93°5414) 95-4504 
24 | -022 | -55880 | 484 Sane 24524 | “3801 ae 111°322 | 113-594 
25 | +020 | -50800 | 400 *00031416 20268 | 3142 ae 134°699 | 137-448 
26 “018 *45720 | 324 *00025446 *16417 *2545 . 166°296 | 169*690 
27 | +0164 | -41656 | 269 *00021124 13628 | -2112 of 200°226 | 204°415 
28 “0148 | +37592 | 219 *00017203 *11099 “1720 ee 245-982 | 251-002 
29 °0136 | +34544 | 185 *00014527 *093719 1453 fe 291°978 | 297-937 
30 | -0124 | -31496 | 153-8 00012076 079100 *1208 sis 350°415 | 357-567 
31 | +0116 | 29464 | 134°6 *00010569 “068181 1057 Ac 400°416 | 408-588 
32 | +0108 | -27439 | 116°6 “000091609 | -959102 0916 x6 461-933 | 471-360 
33] +0100 | +25398 | 100-0 “000078540 | -o50670 “0785 oc 538-798 | 549-794 
34 “0092 | +23398 | 84°64 |- 00086476 “042887 “0665 oe 636-577 | 649-568 
35 | 0084 | -21336 | 70-56 *000055417 | -035752 0554 5e 763 603 | 779*187 
36 | -0076 | «19304 | 57°76 “000045365 | 029267 0454 oe 932°822 | 951-859 
37 | -0068 | -17272 | 46-24 “000036317 | +023430 0363 ae 1165°22 | 1189-00 
38 | 0060 | -15240 | 86-co *000028274 | +018241 +0283 ee 1496°66 | 152720 
39 | -0052 | -13508 | 27-04 *000021237 | +013701 0212 ac 1992°60 | 2033-26 
40 | 0048 | -12192 | 23°04 “000018095 | -011674 0181 ste 2338°53 2386-26 
41 *0044 | +11176 | 19°36 “000015205 *0098097 “0152 a 2783°05 | 2839-85 
42 | +0040 | -10160 | 16-00 *000012566 | -0081072 | -o196 30 3367°5 3436°2 
43 | +0036 | 09144} 19-96 000010179 | -0065668 | -o102 BS 4157°4 4242°3 
44 | +0032 | -og128 10°24 |-0000080425 | «0051886 0080 ae 5261°7 5369-1 
45 | +0028 | +o7119 7*840/-0000061575 *0039725 | -0062 OO 6872°4 7012-7 
46 | +0024 | -06096 5*760)-0000045239 “0029186 | -0045 oe 9354°1 9545 
47 | +0020 | -05080 4° 000) -0000031416 “0020268 | -0031 ee 13470 13745 
48 | +0016 | -04064 2°560/-0000020106 | «0012972 0020 21047 21476 
49 | +0012 | -03048 1°440 -0000011310 | -o0072965 “0011 cis 37417 38180 
50 | *0010 | +02540 1°000/+0000007854 | -oo050670 0008 


on 53880 54979 
The Inst.E.E. rule for the carrying capacity of a conductor is :— 


THEIR CONSTRUCTION AND COST. 


STANDARD WriRE GAauGE—continued. 


mile at 60° F. 


Lb. Yards Lb. Lb. |Minimum Ohms 
Tinned Copper per per per per lb, per 
yard Ib. km tnile per mile Ib. 
100 4 | 98 % 
| 
Cees) 70°8001/0° 007120 140°4| 7°786 12°53 12°28 5°484 
94-6946) 96°3664)/°005231 191-2) 5°721 9°206 9°022 10°16 
112°435 | 114°684 *004395 227-5) 4:°807 eb) 7-850 14:39 
136-046 138°767 |°003633 275°3) 3°973 6°394 6+ 266 21°07 
167°959 171°318 |°002943 339°8| 3°218 5°179 5°075 32°11 
202°330 206°091 |*002442 409°5| 2°671 4°298 4°212 46°63 
248°441 253-410. |"001989 502°8) 2°175 3°500 3°430 10°29 
294°898 300°796 |*001680 505°2) 1°837 2°957 2°898 98°51 
353°919 360°998 |°001397 715-8) 1°527 2°458 2°409 142°5 
404°420 412°509 |-001222 818°3) 1°337 2-151 2°108 186°1 
466°552 475°883 |°001059 944°3) 1°158 1°864 1°827 247-9 
644°186 555-070 |-0009080 1101 0:°9930 1°598 1°566 337°2 
642°943 655°801 |-0007688 1301 0°8408 1°353 1°326 - 470°5 
171-239 786-664 |-0006409 1560 0°7009 1°128 1°105 677-0 
942°150 960°994 |°0005245 1907 0°5736 0°9231 0°9046 1011 
1176°87 1200°41 |-0004200 2381 0°4593 0°7391 0°7243 1576 
1511°62 1541°86 |*0003269 3059 0°3575 0°5753 0°5638 2602 
2012°52 2052°77 + |-0002456 4072 0° 2686 0°4322 0°4236 4609 
2361°92 2409°16 |*0002093 A778 02289 0°3683 0°3609 6348 
2810°9 2867-1 *0001759 5685 0°1923 0°3095 0°3003 8989 
3401°2 3469 °2 *0001453 6882 0°1590 0°2558 0°2507 13160 
4199°0 4282°9 0001177 8496 0-1288 0-2072 0°2031 20060 
5314°3 5420°6 00099301] 10750 0°1017 0°1637 0°1604 32140 
6941'°2 7080°0 *00007120) 14040 0°07786 | 0°1253 0°1228 54840 
9447°7 9636°6 *00005231) 19120 0°05721 | 0:09206 | 0°09022 101620 
13605 13877 *00003632| 27530 0:03972 | 0°06392 | 0°06264 210730 
21257 21682 *00002325) 43010 0°02543 | 0°04092 | 904010 514170 
37791 38547 *00001308) 76450 0°01430 | 0°02302 | 0°02256 | 1625540 
54419 55507 *00000908} 110100 0°009930| 0°01598 | 0:01566 | 3371710 


Current in amperes = 2°6 (area in thousandths of a square inch) 0'8?, 


obm 


0°1823 
*09843 
06949 


04746 


*03114 
*02145 
*01423 
“01015 


“007018 


005373 
004034 
002966 
*002125 


“001477 


“0009891 
*0006345 
*0003843 
0002170 


*0001575 


*0001112 

*00007599 
*00004985 
‘00003111 


"00001823 


*000009841 
*000004.745 
*000001945 
*0000006152 


+ 0000002966 
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ELECTRIC CABLES 


Taste No. 14.— 


Diam. of Strand | 


Wire | Diam. of Wire Amperes 
or We — — = at 
Strand 1000 per 
L.W.G.| inch mm. inch mm. sq. in. 
1/22 0°028 |0°7112 (0-028) 0°7112) 0°6158 
1/21 | °032 | °8128 | -032) -8128} -8042 
3/25 | -020 | 5080 | -043) 1-092 "9240, 
1/20 | -036 | -9144 | -036] 0-9144) 1-018 
3/24 | °022 | *5588 | -047) 1°194 | 4°145 
1/19 | -040 |1°016 | -040/ 1°016 | 1-257 
3/23 | -024 |0-6096 | -052) 1:321 | 1-380 
1/18 | °048 |1°219 | -048} 1-219 | 1-810 | 
3/22 | *028 |0°7112 | -060) 1:524 | 1-811 
7/25 | °020 | +5080 | -060) 1°524 2°162 | 
3/21 | 032 | °8128 | -069) 1°753 | 2-365 
1/17 | *056 |1°422 | -056) 1-422 | 2-463 
7/24 | °022 |0°5588 | -066| 1-676 | 2-610 
3/20 | -036 | 9144 | -078] 1°981 | 2-994 
7/23 | °024 | -6096 | -072/ 1:829 3°113 
1/16 | -064 |1°625 | -064| 1°625 | 3-217 
3/19 | +040 |1°016 | -oge| 2-184 | 3-696 | 
1/15 | °072 |1°829 | -072/ 1:829 | 4-072 
7/22 | °028 |0°7112 | -084) 2°13 4°266 | 
7/214} °030 | *7620 | +090] 2-286 £°896 | 
1/14 | 080 }2-032 | -080) 2-032 | 5-027 
3/18 | *048 |1°219 | -103) 2-616 5°364 
7/21 | *032 |0°8128 | -096| 2-483 | 5-571 | 
7/203} +033 | *8380 | -099| 2°515 5°925 | 
1/13 | -092 }2°337 | -092] 2-337 | 6-648 
7/20 | °036 |0°9144 | +108] 2°743 | 7-059 
1/12 | -104 |2°642 | -104) 2-642 | 8-495 
7/19 | -040 |1°016 | +120) 8-048 | 8-708 
1/11 | *116 |2°946 | +116) 2°946 | 10°57 
19/22 | +028 |0-7112 | -140) 3:556 | 11-57 | 
7/18 | 048 |1:219 | -144! 3-658 | 19-54 | 
1/10 | +128 |3°251 | -128) 3:251 | 12-87 
19/21 | +032 |0°8128 | -160] 4°064 | 15-10 
1/9 | -144 |3°658 | +144] 3-658 | 16-29 
7/17 | 056 |1°422 | -168| 4:267 | 17-06 
19/20 | +086 |0-9144 | +180] 4°572 | 19-12 
1/8 | :160 |4°064 | -160| 4-064 | 20-11 


=) 
Te 


mon 09 SO 
[Suilo serio 6) 


Calculated Effective 
Area Area 
sq. in. 8q. in. 
0°00061575 |0*00061575 
- 0008042 - 0008042 
*00094248 | -00092399 
*0010179 *0010179 
| *0011404 > 00111546 
“0012567 *0012567 
*00185717 | *00183056 
“0018095 “0018095 
| *00184725 | -00181103 
-00219912 | -00216193 
*00241265 | -00236534 
* 002463 *002463 
*00266093 | -0026099 
°00305361 | +0029937: 
*00316673 | -00311318 
*008217 *003217 
*00376992 | -003869599 
“00407151 | -00407151 
°00431025 | -00423736 
*00494802 | -00486435 
*00502656 | -00502656 
*00542868 | -00532223 
*00562975 | -00558455 
*00598710 | -00588586 
“00664762 | -00664762 
*00712509 || +00700461 
“00849488 | -00849488 
“00879648 | - 00864774 
“0105683 *0105683 
“0116992 *0114546 
*0126699 *0124556 
*0128679 *0128679 
*01528138 *0149963 
“0162860 “0162860 
*0172411 *0169495 
*0193395 “0189789 
~0201062 *0201062 


THEIR CONSTRUCTION AND COST. 69 


STANDARD WIRES AND STRANDS. 


Resistance in Ohms per mile at 60° F. Standard Weight Mini- 

mum 
Weight 

109 percent.| 98 per cent. | 100 per cent.| 98 per cent. lb. per lb. per Ib. per 1b. per 


Plain Copper) Plain Copper |Tinn’d Copper|Tinn‘d Cop; er mile km. 1000 yd. mile 


68°7247 | 70°1272 | 69°4119 | 70-8001 12°53 7°786| 7:12) 12°28 
52-6169 | 53°6908 | 53-1431 54-2060 | 16°37 | 10°17 9-30) 16°04 
45:7979 | 46°7325 | 46°2558 | 47-1809 19°42 | 12:07 | 11:04) 19°03 
41°5742 | 42-4297 | 41°9900 | 42-8298 DOI IASSSeiew lle Te 203 


37°9367 | 38°7109 | 38°3161 | 39-0824 23°49 | 14°60 | 13°35) 23-02 
83°7525 | 34:4413 | 34°09Q0 | 34°7718 25-58) |) 15290791453) 925207 
31°8041 82°4531 32°1221 32°7645 WS N5 || eat || ikayetee)) Baa) 
23°3853 | 23°8626 | 23°6192 | 24-0916 36°83 | 22°89 | 20°93) 36°09 


23°3664 | 23°8482 | 23°6000 | 24°0720 38°05 | 23°64 | 21°62) 37°29 
19-5737 | 19°9732 | 19°7695 | 20-1649 EWES || asioalil || eayer(0)|| 2eeee%} 
17°8905 18°2556 | 18°0694 | 18°4308 49-71 | 30°89 | 28°24) 48:72 
17°1811 17°5817 (| 17°3529 | 17 6999 HOD") Bieta |) 28°48) 49512 


oe enw ON euy wat Eee Ore te 


16°21389 | 16°5449 16°3761 16°7036 54°71 | 34°00 | 31°08) 53°62 
14°1352 | 14°4237 | 14°2766 | 14°5621 62°92 | 39-10 | 35 75| 61°67 
13-5929 13°8703 | 13°7288 14° 0034 65:12 | 40°47 | 37:00] 63°83 
13° 1542 13°4227 | 13°2858 13°5515 65°47 | 40°68 | 37°20) 64°16 


4 
> 


P4494 11°6831 iD G39 en lie i902 WAGs.) eleyba | eerolles ae 
10°3935 10° 6056 10°4974 10°7073 eporsiy || Giles) 2e7U8))| sul 


9-98668 | 10°1905 | 10°0865 | 10-2882 88°63 | 55:07 | 50°36] 86°87 
8-69943 | 8°87697 | 8°78643 | 8-96216 | 101°8 61°40 | 57°84) 99°76 
8-41872 | 8°59053 | 8-50330 | 8°67336 | 102°3 63°57 | 58:°13/100°3 
7+95102 | 8°11328 | 803053 | 8°19114 | 111°8 69°47 | 63°52) 109°6 
7-64600 | 7°80204 | 7°72246 | 7°87691 | 115°8 71°95 | 65°79|113°5 
7-18963 | 7°33636 | 7:26153 | 7°40676 123°2 76°55 | 70°00|120°7 
6°36577 | 6:49568 | 6°42950 | 6°43832 | 185°3 84:08 | 76°88|132°6 
6041383 | 6°16463 | 6°10175 | 6°22378 | 146°6 91:10 | 83°30) 143-7 
4°98149 | 5:°08316 | 5°03131 | 5-131938 17229 || L074 98°24] 169°4 
4°39344 | 4°99331 | 4:94238 | 5-04122 | 180°9 112°4 | 102°8 |177°3 
4-00416 | 4:08588 | 4°04420 | 4°12509 215-1) 18827 | 122°2 | 210-8 
3-69432 | 3°76972 | 3°73127 | 3°80589 240°8 | 149°6 | 136°8 | 236-0 
3-39742 | 3°46676 | 3°43140 | 3°50008 260°5 | 161-9 | 148:0 | 255°3 
3-28783 | 3°35493 | 3°32071 | 3°38712 961°9 | 162:7 | 148°8 |256°7 
2°82183 | 2°87942 | 2°85005 2°90705 | 314°6 | 195°5 | 178°7 |308°3 
2°59838 | 2°65141 | 2°62436 2-67685 | 331°5 | 206-0 | 188-4 |324°9 
2°49665 | 2°54760 | 2°52162 9°57205 | 354°5 | 220°3 | 201°4 | 347-4 
2°22969 | 2°27520 | 2°25199 2°29703 | 398°3 | 247°5 | 226°3 | 390°3 
2°10468 | 2°14763 | 2°12573 2°16824 | 409°2 | 254°3 | 232°5 |401°0 


70 


ELECTRIC CABLES 


TaBLe No. 14.— 
hee Diam. of Wire | Diam. of Strand ES | Amperes | Calculated | Effective 
Strand a tan per | IEE. Area Area 
L.W.G. inch mm inch mm. sq. in. auls Sq. Sa 
7/16 |0°064 1-626 0°192 | 4-877 99-97! 33-12 0)°0225189/0-0221381 
19/19 *040/ 1°016 | -200 | 5-080; 28-60 | 34:74 | *0238762) -0234310 

ah “176| 4-470 | -176 | 4-470! 94-33 | 35-61 | 0243285) - 0243285 
7/15 "072; 1°829 | -216 | 5-486 98-92) 40-22 0285006 -0280187 
1/6 192) 4-877 | 192}. 4:877| 28-95 | 41°07 | -0289529 -0289529 
19/18 “048; 1°219 | -240 | 6-096] 33:99 | 46°85 | *0343816) *0337405 
7/14 080) 2°032 | °240 | 6:096| 34-83 | 47-80 *0351859 + 0345909 
1/5 *212) 5-385 | +212 | 5°385|/ 35-30 | 48-33 | °0852990) +0352990 
87/20 036) 0°9144) +252 | 6-401 37°22 | 50°47 0876612 -0369408 
1/4 *232) 5°893 | +232 | 5-893] 42-97) 56:02 | 0422733) * 0422733 
37/19 *040) 1: ue °280 | 7:112| 45:96 | 61-07 | *0464957) - 0456064 
7/13 092) 2°337 | +276 | 7-010! 46-05 | 60°10 | -0465333) -0457465 
19/17 | *056) 1-422 | -280 | 7-112] 46-2971! 60°33 *0467972| +0459247 
1/3 *252) 6-401 | -252 | 6-401 88 | 64°17 | -0498760| -0498760 
7/12 *104| 2-642 | -312 | 7-995 8°84 | 73°47 | *0994642) -0584587 
1/2 276] 7-010 | -276 | 7-010} 39-8 83 | > 74°49 | -0598986 * 0598286 
19/16 064) 1°626 | -320 | 8-128! 60°39 | 75:06 | 0611228 -0599831 
37/18 *048) 1-219 | °336 | 8-584] 66-19 | 80°91 | *0669537) -0656730 
1/1 "800/ 7-620 | -300 | 7-620} 70-69 | 85-41 | -o706860 - 0706860 
Cau "116) 2-946 | -348 | §-839/ 73-99 | 87:90 “0739781 -0727272 
19/15 | °072) 1°829 | -360 | 9-144] 76-50 | 91-12 0773587) -0759163 
1/0 "324) 8-230 | +324 | 8-930] 82-45 | 96-90 *0824481) - 0824481 
7/10 | *128) 3-251 | +384 | 9-754] 89-17 | 103°3 | -9900754) 0885523 
37/17 056) 1-422 | +392 | 9:957 90°06 | 104-2 ‘0911314! -089388R 
19/14 080; 2-082 | -400 | 10:16 94°42 | 108-3 *0955046) -0987239 
1/00 | *348) 8-839 | -348 | 8-839] 95-11 | 108-9 0951150) +0951150 
1/000 | °372) 9-449 | +872 | 9-449 LOS (aan el2leS “108687 | -108687 
61/18 *048) 1:219 | +432 | 10-97 | 109-1 121-9 *110383 | -108250 
7/9 "144) 3-658 | °432 | 10-97 | 112-9 | 125-4 *114002.|_ - 112074 
37/16 064) 1°626 | +448 | 11°38 117°6 | 129°6 °119029 | -116752 
19/13 092) 2-337 | -460 | 11-68 124°9 | 136°2 *126305 | -123950 
1/0000 *400/10°16 400 | 10-16 | 125-7 | 136-9 “125664 | -125664 
7/8 160) 4:064 | +480 | 19-19 139°3 | 149°0 *140743 | -138368 
1/00000 *432/10°97 *432 | 10°97 | 146-6 | 155°3 "146574 | +146574 
61/17 056) 1°422 | +504 | 12-80 1485) 15750 *150244 | +147341 
37/15 072) 1°829 | +504 | 12-80 148°9 | 157°3 *150646 | -147764 
19/12 |*104 | 2-642 | -520 | 13-91 159°5 | 166°4 *161403 | -158393 
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STANDARD WIRES AND STRANDS—continwed. 


aL 


Resistunce in Ohms per mile at 60° F. 


Standard Weight 


Mini- 


mum 
Weight 

100 per cent,| 98 per cent. | 100 t.| 98 percent. | Ib. per | Ib. Ib. . per 
Plain Copper | Plain Capper Pinna Copper Tinw'd Copper rates os 1000 yd, ie 
1°91150 1°95052 1°93062 1°96923 463°1 | 287°8 | 263°1 | 453°9 
1-80603 1°84289 1°82409 1°86057 491-7 | 30525 | 279°4 | 481':9 
1°74342 1°77891 1°76085 1°79607 495-1 | 307-7 | 281°3 | 485°2 
1:°51032 1:54114 1°52542 1°55593 586°2 | 364°3 | 333-1 | 574-5 
1°46159 1°49141 1°47620 1°50573 HSIet | S66r1) | sare’ otis 
1°25419 1°27976 1° 26673 1:29207 707°9 | 489°9 | 402-2 | 693-7 
1: 22336 1:24832 1°23559 1:26031 723°6 | 449-6 | 411-1 | 709-1 
1:°19882 1° 22329 1°21081 1 23502 718°4 | 446-4 | £08°2 | 704-0 
1°14554 1-16891 1-15699 1°18285 775°8 | 482-1 | 440°8 | 760°3 
1°00103 1°02146 1°01105 OS 127 860°2 | 584°5 | 488°8 | 843-0 
0°927879 |0°946815 |0°937158 |0°955901 957°9 | 595°2 | 544°3 | 938°7 
* 925038 °943916 * 934288 -952974 | 957°1 | 594°7 | 543°8 | 938-0 
°921447 -940252 -930661 *949275 963°3 | 598°6 | 547°3 | 944-0 
848448 *865763 *856933 *874071 1015. | 630-7) |) S7O37 | 99427, 
*723882 *738655 *731121 * 745743 1223 4.7599 | 694-9 1199 
*707307 “T21742 -714380 * 728668 1218 | 756-9 | 692°1 1194 
*705485 *719883 *712540 °726791 1258 | 781-7 | 714°8 | 1233 
644361 *657512 * 650805 663821 1379 | 856°9 | 7838°95 1352 
598664 *610882 604651 *616744 1439 | 894°2 | 817°6 | 1410 
*581862 TOJoteon “587681 *§99434 1522 | 945°7 | 864°8 1492 
*557420 *568795 *562993 *574253 1593 | 989-9 | 905°1 1561 
*515259 *523733 -518391 *528759 1678 | 1043 | 953:4 | 1644 
‘477878 *487631 *482657 *492310 1853 1151 1053 | 1816 
*473408 -483070 *478143 °487705 1877 1166 1066 | 1839 
°451509 *460724 °456024 °465145 1966 | 1222 ilalyy | se ery 
444.906 *453985 *449355 *458342 1935 | 1202 1099 | 1896 
*390247 *398220 *394149 4.02032 2212 1375 | 1257) 2168 
-B000L9 *398897 *394828 *402725 2974 | 1413 | 1292) 2229 
°377581 * 385287 *381357 *388985 2345 1457 1332 | 2298 
*362453 *369850 *366077 *373399 2451 1523 | 1393 | 2403 
*341405 *348373 *344820 Bole uo 2601 1616 1478 | 2549 
*337025 344413, *340900 *347718 2558 | 1590 | 1453 | 2507 
*305842 *312083 * 308900 *315078 2894 | 1798 1644 | 2836 

* 289374 *295280 + 292268 -298113 9983 | 1854 | 1695 | 2923 

+ 287205 + 293066 -290077 *295879 3094 | 1923 | 1758 | 3032 
286382 292227 + 289246 *295031 3103 1928 | 1763} 3041 
*267165 272617 269836 - 275233 3323 | 2065 | 1888 | 3257 


ee ELECTRIC CABLES 


Taste No. 14.— 
Diam. of Wire Diam. of Strand 
Wire or : Se | Amperes Calculated | Effective 
Strand ; | Yooper | Cee | Area Area 
SVG Greys Pp | Tule aq. in. Sq. in. 


inch mm. | inch | mm. 
i] 


1/000000/0°464 11-79 0-464 | IT Cos LGo = 174°6 0°169093 0-169093 


1 
37/14 080; 2°032 | -560 | 14:22 183-8 | 187-0 *185983 | -182425 
61/16 °064| 1°626 | -576 | 14-63 | 193-9 | 195-4 °196236 | -192444 
1/0000000) -50012:70 | -500 12-70 | 196:3 | 197°3 "196350 | -196350 
19/1] shal ions | °580 |°14°73 | 198°5 | 199-9 *200798 | -197054 
7/6 "192| 4°&77 | +576 | 14°63 | 200-6 | 200-9 | -202670 | 199243 
19/10 "128; 3°251 | +640 | 16°26 | 241-7 | 934-0 "244490 | -239931 
37/13 092) 2°337 | -644 | 16-36 | 243-1 | 935-2 | -245969 *241257 


| | | 


61/15 | -072 1-829 | +648 | 16-46 | 245-5 | 937-0 | -948362 | -243008 
61/14 | -080 2-032 | -720 | 18-29 | 302-9 | 981-6 — -306620 | -300696 
37/12 | -104, 2-642 | -728 | 18-49 | 810-5 | 287-4 | -314311 | -308999 
61/18 | -092, 2-887 | -828 | 21-03 | 400-8 | 354-8 | -405505 | -397671 
91/14 | -080 2°032 | 880 | 22-35 | 451-9 | 391-0 | -457417 | -44g5a6 
G1/12 | *104) 2-642 | -936 | 23-77 | 512-0 | 433-1 | -518188 | -508177 
91/13 | -092 2-387 |1-012 | 25-70 | 597-7 | 491-7 | -604988 | -593188 
61/11 | -116) 2-946 |1-044 | 26-52 | 637-1 | 518-2 | -6a4ee6 | -639917 
91/12 | +104! 2-642 {1-144 | 29-06 | 763-8 | 600-1 | -773034 | -75g095 
61/10) -128) 3-251 /1-152 | 29-26 | 775-8 | 609-0 | -784942 | -769777 
91/11 | *116) 2-946 /1-276 | 82-41 | 950-4 | 719-3 | -961715 | -943y49 


re 
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STANDARD WIRES AND STRANDS. 
Resistance in Ohms per mile at 60° F. Standard Weight Mini- 
mum 
Weight 
100 per cent. | 98 per cent. | 100 per cent.) 98 per cent. | lb. per | lb. per | lb. per | lb. per 
Plain Copper | Plain Copper |Tinn’d Copper|Tinn’d Copper} mile km. 1000 yd.| mile 
0:°250836 |0°255955 |0°253345 |0°258412 3441 | 2138 | 1955 | 3372 
*231970 236703 *234289 *238975 3830 | 2380 | 2176 | 3753 
* 219892 + 224380 *222091 226533 4042 | 2512 | 2297 | 3961 
*216016 220424 -218176 * 222539 3995 | 2482 | 2270 | 3915 
*214749 *219132 * 216896 *221234 4134 | 2569 | 2349 | 4051 
-212390 216724 °214514 *218804 4167 | 2589 | 2368 | 4084 
*176372 Woot °178136 *181698 5034 | 3128 | 2860 | 4933 
-175402 *178982 ‘177156 - 180700 5066 | 3148 | 2878 | 4965 
*174142 ‘177696 *175883 -179401 5116 | 3055 | 2907 | 5094 
*140731 - 143602 *142138 *144981 6316 | 3925 | 3589 | 6190 
* 137260 *140061 *138632 *141405 6474 | 4023 | 8678 | 6345 
-106412 * 108584 *107452 “109601 Sie) || aE |) ert | SuIleeKe 
0943452 | -0962706 | -0952886 | °0971944 9422 | 5855 | 95353 | 9234 
0832726 | 0949720 | -0841053 | -0857874 | 10674 | 6633 | 6065 | 10460 
0713386 | -0727945 | -0720520 | -0734930 | 12462 | 7744 | 7081 | 12210 
-0669352 | -0683012 | -0676046 | *0689566 | 13279 8252 | 7545 | 13010 
-0558256 | -0569649 | -0563839 | -0575115 | 15925 9896 | 9048 | 15610 
“0549733 | -0560952 | :0555230 +0566335 | 16169 | 10050 9187 | 15850 
0448730 | -0457888 | -0453218 | -0462282 | 19811 | 12310 | 11256 | 19410 


es 


ELECTRIC CABLES 


H 
~~ 


| 


TOL9-SL | SSPS-EL 808F-EI | IIIZ-8L | F6L-L9 | $6990-% | FIg0ZE00-\Fs99TE00-| FeR- L 9&20-0S6L- 900. 98/6L 
COI6-EI | 98F9-GI1 | BP8L-ET | egoc-eL | 00g-99 FOLGO-@ | GIZETEN0- 96F6LE00-| 068-T FFLO- FOG: 0900- 86/€I1 
0666-€L | GhOL-ET | 6498-EL | 988¢-ET | 906-¢9 61600-% | LIFLTS00-|6eSLIE00- nea | was 98/0L 
686L-G CSIP-ST | PHLG-GT | 689%-GT | 189-8¢ | EL88L-1 PLSLLGOO - | FFLZ8ZO0 - 608-T OIL0- F2ET- 0900-| 8&/00T 
LEGH-FG | SELO-FB | 609B-FZ | 9GLL-E% | G99-LE 668FL-T | S86LL100-|9EF18100-) OTF. T £S¢0- 0&6L- 9L00- 98/0 
999-76 | Ch80-FZ | LOSE-FZ | 09F8-E% | OSe-LE | OBFFT-I O9FLLIO0- 99608100.) COF-T ‘egc0- FEST - 0900-| 88/49 
L899-76 | OL80-46 | BSEE-4% | S8b8-Eo | LOG-LE | SLPFI-T GPPLLLOO-|GS608T00-) L6g- T jogeo. pees ern 0#/00L 
8886-48 | LESZ-FE | L909-Fe | OFIG-EE FOF-96 POCGI8-0 | OLLFZIO0- GOZLZI00-| 9LT-L €9F0- FZS1- 0900-| 8¢/cF 
6460-98 | LOOF-FE | SI9L-FE | 1990-48 | 66Z-9S EZFIO8-0 IZGP6100-8999G100+) E9T-IT 8&F0-\61ZL- 8F00-| OF/0L 
$866.66 | 8LEG-8E | 8626-88 | FOFI-8E | OLF-E% [OOLCTL-O “6601100 -|L6061 100: 80-L 96F0-/FZEL- 0900. 8¢/0F 
GOLS-Gh | LIPL«T SILT-Gh | F8ZE-1F | 949-18 |66¢099-0 | Z6eZOL00- SEEFOI00-| GLO-T G6h0- O€6L- 9200. 98/6 
¥999-Sh | 6608-3 | FOGZ-Eh | FG8E-sh | EZI-IZ G6IPP9-0 G6E866000- 98LT0T00- 220-1 TFO--F2er- 0900: 8¢/9¢ 
GIGF-09 | COES-6E | 69FS-6G | NNG9.8c 996. GT. I6PSIF-0 TES1ZL000- SZ¢EL000- OF68- 0 Z&E0- FBST- 0900-| 88/93 
860F-19 | 8661-09 T0G8+09 LE09 - 6G 860-GT. 8PO8CF-0 91660L000-/78EZL000- 9698-0 OF80- 6IZL- 8F00-| 0F/0F 
SIIE-89 | 8146-99 | 099-2 L806-99 | G6F-ST |ISLI1F-0 F81889000-|1G0¢9000- zg. aca lao (0900 - 88/63 
PSLT-0L | F66L-89 | €80¢-69 | Z8IT.89 6F1-EL |F6LOOF-0 €&61Z9000+ CEEE9000- OLES- 0 0ge0.- 6IGL- 8F00- oF /¢¢ 
I8IF-TL | 8410-0 | S6eL-OL {F68-69 | 606-ZI 068866-0 BZF0T9000-'20%Z9000- COZ8-0 SZE0- PZT. 0900-) 88/26 
G9L-FOL | TIL-ZOL | 692-S0L | gé69. a 608-8 99F89G-0 FETITF000- GOFZHO00- 9219-0 99Z0- F2CT- 0900-| 88/1 
8EL-90L | Ct9-F0L | F2L-COL | 609-S0L | F19-8 |zoce9z-0 SP80F000- 6L9TFO00- 8299-0 ol ae las 8400-| 0F/8% 
taddog taddog laddog taddog | | | | 
pouury, potty, UIvId UleT ayia “mun “bg “uy “bs “ul “bs ‘mo =| coy | ‘wm | “or 
ch 86 oh 001 ch 86 of OT rad ‘qf , | “3 A‘S"T 
= F vol voly valy | iojonpuog 
“A 009 98 opty aod SUI Wl oouBYsIsarT bal Ay, ees igi is jo ene | jo pe ie 


‘SHOLOQNGNOY) HIAIXATY—'C] ‘ON ATAVy, 


75 


THEIR CONSTRUCTION AND COST. 


6F0868-0 €8h088-0 ScC688-0 LOLTLS -0 8-LZ01] ZLIS-18 SIFSSF0-) LEIS6FO-| FES-8 O9SS- OSTS-|FZ10-| 08/01F 
061S66-0 LL9GL6-0 jI1EL¢86-0 |L10996-0 09-126 819G-8Z| SCOSEFO-| OVS9FFO- IL-8 FELE-|OSTS-|FZ10-| 0&/0LE 
I8GIL-T | '6E60-1 | TGGOL-T 00680-T LE-LG8 €90B-€% ZOLOGEO-| DISS6E0-| F99-L LIOS- OSTS-FZI0-| 08/08 
ZL69-L | Z8PFS-T. | GOLSC-T OSGESG- 1 00-LéL ZIST-B3| SFESPSO-| ZIZOSEO-| OLT-L |SZ8S-OGTS-|FS10-| 08/06 
6LESF-L | F9SSF-T C9OLV- 1 EGLPP- 1 84-169 O&F6-81| LIXE6ZO-| O6F66Z0-, SE9-9 SI9Z-\OSTS- FZ10-| 08/SF% 
OcI¢9-1 G8819-T 1G¢E9-T 08609 -T 00-6S¢ CEgO-LI) OZOFIZO-| LOS69ZO-| L6G-9 6LFG- OSTE-|FGLO- 08/82% 
69668 -T G66G8-L = [0GF8-1 LIG08-T OF -96F 6EZL-GI]} IZFHEZO-| OLT6EZO-, 9E6-¢ |LEES-\OSIS-|FS10-| 0&/S6T 
CSCEL-S TLO60-G | SZBIT-Z 100L0-6 LL-&&P Q68L-EI| OSFF0GO-| 66680G0-|) OFS-G |I8STZ-\OSTE-|FEI0- 08/8LT 
G6L8F-G GI6EF-G SGFIF-G OOSTF-@ 90-TLE 6408-11] 9ZSELIO-| TELSLIO-| CZI-¢ |STOS-|OSTS-FZ10-| 08/8FL 
908L46-6 | LO6I6-% 9LOFE -% 9LO68 +3 18-018 | S&hPP-6 LSEIFIO-| SFIGFIO-| F69-F |SFST-\OSTS- FS10-| OS/FZE 
G98SIL-§ | PLEV9-§ 16€89-S 9609-6 06-86 | SFEOG-L FEGLITO-| GECEITO-| GEL-F |SS9T-\OSTS- FZI0-| 08/66 
LOGLG-% | L8681-F | COEES-F SE8FL-F |F66-S1G | OSI8E-9 800Z0T0-| GFOFOLO-| [I6-€ |OFST- FSST-\0900-| 8E/89E 
L6OFG-G | GGLEL-G IP06L-S €9980-G (8f8-FLT | GZL9E- | LZGIES00-|S9C8FS00-| 1ZE-S |9SST-|FSST-|0900 | 88/86 
G01GL-9 | 668-9 | GILG9-9 LOFGG-9 |Z6S-LET | SLEST-F | SE98F900-|LT9TI900-| FSL-S |OSST-|FSST-|0900-| $8/F8S 
6&606-8 | G9FEL-8 E9FG8-8 FI8h9-8 |TLG-SOL | OG9GT- | TSS6SFOO-|OL066F00-| C9E-B |1S60-OS6T-|9L00-| 98/01 
G6SE6-8 | TLC9L-8 | 8608-8 966L9-8 ($G6-SOL | LGLFL-S | FISL8F00-|GG9L6F00-| COL-% |G90T-|FGGT-,0900-| SE/9LTL 
O9IE-OL | LEIL-OL | 6LIZ-OT 9ETU-OT 6FF-68 BPISL-S | 6ESSFOO- |FIGOSFOO-| F8L-S |0980-|0S6L-|9L00-| 98/46 
6688-01 LGL9-OL | 8¢8L-0T IFLG-OL |GFL-F8 68Z8E-% | GFEOOFOO-|9LZ80F00-| SSI-B |9E80- OS6T-|9L00-| 98/06 
LG90-8T F608-6T | GIh6-6L 6689-61 |G19-0L E9ZEL-B | GIDEEEOO-|FEZOFEOO-| CO6-T |OSLO-\OS6T-9L00-| 98/2 
daddog raddog | raddop reddop 
PLU ken Uetd UT oyyur ‘uuu “bs ‘ut ‘bs ut ‘bs as Tee || eee ae 
eo 86 of OOT ob 86 of OOT aad “qq : : “9 ST 
= = SSS Baly Bally Baly |,0yoNpUoD 
“A 009 98 OTT tod suyO uy aouwsisoy pals Soest pana canoer jo send jo Seer 


“‘panuyuoo—SUOLOAGNOA WIAIXATY—CT ‘ON @IAVY, 


76 ELECTRIC CABLES 


In the preceding tables, Nos. 12, 13, 14, and 15, the resistance of tinned copper 
wire has been calculated with a 1 per cent. allowance on all sizes of wire. ‘Lhe 
Engineering Standards Committee, however, recommend this allowance only for 
wires No. 12 and No. ¥8, L.S8.W.G., inclusive. 
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ELECTRIC CABLES 


Taste No. 17.—Vouiracr Drop 


i LL _- — 


Effective Cross Section 


Product of Amperes and Yards for a 


L.S.W.G. 
or inch | ' 
8q. in. mm,2 0°5 volt 1-Ovolt 1°5 volt /2-0 Volts 2°5 bee ee | volts 
| 

1/22 |0°00061575 | 0°397257 | 11°7 | 23-4) 35-1) 46°7) 58-4) 70-0 
1/21 | -00080425 | -518870 | 15*2 | 30°4| 45-7] 60-°9|- 76-1| 91-4 
3/25 | -00092400 596127 | 17°5 | 35-0} 52-5] 70:0} 87-6] 105-0 
1/20 | -00101787 656689 | 19°3 | 38°6] 57-9] 77-2) 96-5) 115-8 
3/24 | -00111546 719655 | 21-2 | 42-3] 63-5) 84-5) 106 127 
1/19 | +00125664 *810900 | 23°8 | 47°6} 71:5} 95-3! 119 143 
3/23 | -00133056 "858423 | 25°2 | 50°5| 75-8] 101 | 126 152 
1/18 | :00180956 | 1:16745 34°3 | 68-6] 103 | 187 | 171 206 
3/22 | °001811038 | 1:16840 34°4) 68°7/ 103 | 187 | 172 206 
7/25 | :00216193 | 139479 41°0) | 82°21) 123 | 164. 19206 246 
3/21 | -00236534 | 1:°52602 44°9 | 89°7/ 1385 | 180 | 294 269 
1/17 | -0024630 158903 46°8 | 93°5/ 140 | 188 | 934 281 
7/24 | +0026099 168381 49°5 | 98-0] 148 | 198 | 248 297 
3/20 | -0029937 1°93143 56°9 | 114 | 171 | 298 | 984 342 
7/23 | -0031132 2° 00850 59°0 | 118 | 177 | 286 | 296 354 
1/16 | -0032170 2°07547 60°9 | 122 | 183 | 244 | 304 366 
3/19 | -0036960 2°38451 70°1 | 140 | 210 -| 280 | 350 421 
1/15 | *00407151 | 2-62677 771 | 164 | 232 | 309 | 386 463 
7/22 | °00423736 | 2-73878 80-4 | 161 | 241 | 399 | 409 482 
7/214 | °004864385 | 3-13829 92°2 | 184 | 277 | 369 | 461 554 
1/14 | 00502656 | 3:24293 95°2 |} 191 | 286 | 381 | 476 572 
3/18 | °00532223 | 3:48369 | 101 202 | 303 | 404 | 505 606 
7/21 | +00553455 | 3-57067 | 104°8 | 210 | 314 419 |-524 629 
7/205 | *00588586 | 3-79732 | 111-6 | 223 | 335 | 446 558 670 
1/13 | -00664762 | 4:28878 | 196 252 | 878 | 504 | 630 756 
7/20 | 00700461 | 4:51909 | 133 266 | 399 | 5382 | 665 797 
1/12 | -00849488 | 5°48055 | 161 322 | 483 | 645 | 806 967 
7/19 | +0086477 5°57917 | 164 328 | 492 | 655 | 819 983 
1/11 | -0105683 6°81824 | 200 401 | 601 | 802 |1001 | 1201 
19/22 | -0114546 7°39008 | 217 435 | 652 | 870 /1087 | 1304 
7/18 | °0124556 8°03589 | 236 473 | 709 | 945 |1182 | 1418 
1/10 | -0128679 8°30185 .| 244 488 | 732 | 976 |1221 | 1465 
19/21 | -0149963 9°67505 | 284 569 | 854 |1188 [1423 | 1707 
1/9 0162860 | 10°5071 309 618 | 927 |1236 [1545 | 1954 
7/17 | -0169495 | 10-9352 322 643 | 965 |1286 |1608 | 1930 
19/20 | 0189789 | 12-2443 360 720 |L080 |1440 |1800 | 2160 
1/8 0201062 | 12:9717 381 763 |1144 |1526 |1907 | 2289 
7/16 | *02213881 | 14-2896 420 840 1260 1680 (2100 | 2590 
19/19 | *0234810 | 15-1167 444 889 |1334 |1778 |2293 | 9667 


THEIR CONSTRUCTION AND COST. 


IN Copprer ConpDucTors. 


ie) 


a 
Voltage Drop of (Temperature taken at 95° F. = 35°C. Yards = lead and return) :— 


3°5 volts} 4°0 volts | 4°5 volts | 5:0 volts | 5°5 volts | 6°0 volts | 7:0 volts | 80 volts | 9-0 volts 

Shei 93°4 105°0 117-0 128°6 140-0 ies 7) 187 210°0 

OVC 7 eade9 137-1 152°3 INGOT 182°8 213°5 244 274°1 

122°6) 140-0 157°6 175°0 192°7 210-0 245°2 280 315°2 

135°0) 154°3 Ngexe 7 iS}e8) 212°0 232°0 270°0 309 347°0 
148 169 190 212 232 254 296 338 380 
167 WO 214 238 262 286 334 381 429 
ide 202 227 252 278 303 354 404 455 
240 274. 308 343 377 412 480 549 617 
240 275 309 344 378 412 481 550 618 
288 328 370 410 452 493 575 657 740 
314 By) 404 449 494 30) 628 718 808 
328 374 421 468 515 561 655 748 842 
546 396 445 495 545 594 693 792 891 
398 455 512 569 625 682 796 910 1023 
413 472 5382 990 650 709 827 945 1062 
427 487 548 609 670 731 853 975 1097 
491 561 631 701 771 841 981 1120 1261 
540 617 695 771 848 926 1080 1234 1889 
563 643 723 804 884 964 1124 1286 1446 
646 738 830 922 1014 1107 1291 1474 1660 
667 762 857 952 1048 1142 1333 1524 1714 
707 808 908 1010 1110 1211 1413 1617 1818 
734 838 943 1048 1152 1258 1468 1678 1888 
781 893 1003 1116 1228 1339 1562 1786 2010 
882 1007 1133 1260 1385 1511 1763 2017 2267 
930 1063 1196 1328 1461 1594 1860 2125 2390 
1128 1289 1450 1610 iyi 1932 2255 2576 2898 
1148 1311 1474 1639 1803 1967 2295 2624 2950 
1402 1603 1803 2003 2202 2401 2802 3202 3602 
1522 1739 1956 2174 2391 2608 3043 3478 3913 
1654 1890 2127 2363 2600 2836 3308 8781 4254 
1709 1953 2197 2441 2685 2929. 3418 3906 4394 
1992 2276 2561 2845 3130 3414 3983. 4552 O121 
2163 2472 2781 3090 3399 3708 4326 4944 5562 
2251 2573 2894 3216 3537 3859 4502 5146 5789 
2520 2880 3241 3600 3961 4321 5041 5761 6481 
2670 3052 3433 3815 4196 4578 5340 61038 6867 
2940 3360 3780 4200 4620 5040 5880. 6721 7560 
3556 4001 4445 4890 5334 6223 7112 8002 
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TaBLE No. 17.—VouTacEe Drop 


] 
LS.w.a. Effective Cross Section Product of Amperes and Yards for a 
ea fq. in. mm.2 | 0°5 volt 1-0 volt 1:5 volt 2*0 volts | 2+5 volts (3-0 volts 
— —— | | r; | | | 
We 0°0248285 | 15-6596 | 462 | 923 | 1385 | 1847 | 2308 | 2770 
7/068" *0249919 | 16°1238" | 474 | 948 | 1423 | 1897 | 2371 2845 
7/15 *0280187 | 18:0768 | 532 | 1063 | 1595 | 2127 | 2658 | 3190 
1/6 *0289529 | 18°6792 | 549 | 1099 | 1648 | 2198 | 2747 | 3296 
19/18 *0387405 | 21-7680 | 640 | 1280 | 1921 2561 / 8201 3841 
7/14 *0345909 | 22°3167 656 | 1318 | 1969 | 2625 3282 3938 
1/5 "0352990 | 22-7735 | 670 | 1340 | 2010 | 2679) 3349 4019 
37/20 *0369408 | 23-8327 701 | 1402 | 2103 | 2804 / 3505 4206 
7/° 084” *0881364 | 24-6041 724 | 1447 | 2171 | 2895 | 3618 4342 
1/4 *0422733 | 27-2730 802 | 1604 | 2406 | 3209 4011 4813 
| } 
87/19 "0456064 | 29-4934 865 | 1731 | 2596 3461 4327 5192 
7/13 *0457465 | 29°5138 868 | 1736 | 2604 | 3472 | 43840 5208 
19/17 *0459247 | 29-6288 871 | 1743 | 2614 3486 4357 §229 
yf O95" ‘0487786 | 31-4700 926 | 1851 | 2777 | 3702 | 4628 5554 
19/:058” | -0496235 | 31:7828 942 | 1883 | 2825 | 3766 4708 5649 
| | | 
1/3 ‘0498760 | 82°1780 946 | 1893 | 2889 3786 | 4732 5679 
7/12 0584587 | 37°7152 | 1109 | 2219 | 3398 | 4437 5547 6656 
1/2 *0598286 | 38:5990 | 1135 | 2270 | 3406 | 4541 5677 6812 
19/16 °0599831 | 38-6987 | 1138 | 2276 | 3414 4552 5691 6829 
37/18 °0656730 | 42°3696 | 1246 | 2492 | 3738 4984 6231 T7477 
1/1 ‘0706860 | 45-6038 | 1341 | 2688 | 4024 5365 706 8048 
7/11 *0727272 | 46-9207 | 1880 | 2760 | 4140 5520 6900 8280 
19/15 *0759163 | 48-9781 | 1441 | 2881 | 4322 5763 7203 8644 
1/0 "0824481 | 53-1922 | 1564 | 3129 | 4693 6258 7823 9388 
7/10 *0885523 | 57-1304 | 1680 | 3861 | 5041 6721 8402 | 10082 
37/17 0893883 | 57°6697 | 1696 | 3892 | 5089 6785 8481 | 10178 
19/14 0937239 | 60°4669 | 1779 | 8557 | 5335 7114 893 | 10672 
1/00 *0951150 | 61°3644 | 1805 | 3610 | 5414 7220 9024 | 10830 
19/:082"| +0984681 | 63°5277 | 1869 3787 | 5605 7474 9342 | 11210 
61/18 * 108250 69°8389 | 2054 | 4108 | 6162 8216 | 10270 | 12326 
1/000 ‘108687 | 70°119 2062 | 4125 | 6187 8249 | 10312 | 12376 
7/9 *112074 72°3059 | 2127 | 4253 | 6380 8506 | 10633 | 12760 
37/16 *116752 75°3239 | 2215 | 4431 | 6646 8860 | 11077 | 13290 
19/13 * 123950 79°9676 | 2352 | 4704 | 7055 9408 | 11760 | 14112 
1/0000 | +125664- 81-072 2385 | 4769 | 7153 9538 | 11922 | 14808 
7/8 * 138363 89°2663 | 2625 | 5250 | 7875 10500 | 18124 | 15750 
1/00000 | *146574 94°562 2781 | 5562 | 8342 | 11195 13906 | 16686 
61/17 *147341 95°0587 | 2795 | 5591 | 8387 | 11183 13978 | 16772 
37/15 *147764 95°3318 | 2803 | 5607 | 8410 11214 | 14018 | 16820 


THEIR CONSTRUCTION AND COST. 


IN Copper Conpuctors—continued. 


81 


Voltage Drop of (Temperature taken at 959 F.= 35°C. Yards =lead and return ) 


3°5 volts | 4°0 volts|4°5 volts | 5:0 volts | 5°5 volts | 6°0 volts | 7°0 volts | 8*0 volts | 9-0 volts 
3231 38693 4154 4616 5077 5539 6462 7386 8308 
3320 3794 4268 4742 9217 d691 6640 7588 8536 
3722 4253 4785 5316 5848 6380 7443 8506 9570 
3846 4395 4944 5494 6043 6592 7692 8790 9889 
4482 0122 5762 6402 7042 7683 8962 102438 11523 
4594 5251 5907 6563 7220 7876 9189 10500 11816 
4689 5358 6029 6698 7368 8038 9378 10717 12057 
4906 5608 6309 7010 7710 8411 9813 11214 12617 
5065 5789 6512 7236 1999 8683 10130 SST ATE 13024 
5615 6417 7219 8021 8824 9626 11230 12834 14440 
6058 6923 T788 865+ 9519 10385 12115 13846 15577 
6076 6944 7812 8680 9548 10416 12152 13888 15624 
6100 6972 7843 8714 9586 10458 12200 13942 15686 
6479 7404 8330 9256 10182 11107 12958 14810 16660 
6591 75383 8474 9416 10358 11300 13182 15066 16950 
6625 Tot2 8518 9465 10411 11357 13250 15142 17036 
7765 8874 9984 | 11093 12203 13311 15530 17748 19968 
7947 9082 | 10218 | 11352 12488 13623 15894 18164 20436 
7966 9105 | 10243 | 11381 12520 13657 15934 18210 20487 
8723 9970 | 11216 | 12460 13708 14954 17447 19938 22432 
9389 | 10730 | 12072 | 13413 14754 16097 | 18778 21460 24143 
9660 | 11040 | 12420 | 13800 15180 16660 19320 22080 24840 
10085 | 11525 | 12966 | 14408 15847 17288 | 20170 23050 25932 
10952 | 12518 | 14082 | 15645 17210 18774 219038 25032 28162 
11763 | 13442 | 15122 | 16802 18485 20163 23527 26884 30244 
11873 | 13570 | 15266 | 16962 | 18658 | 20354 | 28750 | 27140 | 30533 
12450 | 14230 | 16010 | 17790 19566 21343 24900 28460 32017 
12634 | 14440 | 16245 | 18048 | 19853 | 21660 | 25270 | 28880 | 32490 
13080 | 14950 | 16817 | 18686 20550 22420 26160 29900 33684 
14380 | 16430 | 18486 | 20542 22596 24650 28755 32864 36975 
14488 | 16500 4 20625 22688 24750 28873 33000 37124 
14886 | 17013 | 19140 | 21266 23390 25520 29770 84030 38280 
15510 | 17720 | 19937 | 22150 24370 26584 31014 35445 389872 
16464 | 18816 | 21168 | 23520 25870 28220 32930 37630 42335 
16690 | 19076 | 21460 23846 26230 28610 33380 38150 42920 
18375 | 21000 | 23626 26250 | 28870 | 31500 836750 | 42000 | 47250 
19467 | 22250 | 25030 | 27810 30590 33370 38936 44496 50060 
19570 | 22365 | 25160 | 27955 30750 33546 39140 44730 50320 
19623 | 22430 | 25230 | 28035 30840 33640 89250 44850 50470 


G 


ELECTRIC CABLES 


TaBLe No. 17.—VouTacEe Drop 


LS.W.G. - Effective Cross Section Product of Amperes and Yards for a 
or inch | 
sq. in. mm.,? 0°5 volt | 1°0 volt | 1°5 volt. | 2°0 volts /2°5 vols | 3:0 volts 
19/+101"|0°149386| 96°3783) 2835 | 5669 | 8504 | 11340 | 14173 | 17010 
19/12 *158393] 102-189 3005 6011 9016 | 12022 | 15028 18033 
1/000000 | +169093) 109° 09 3208 6416 9625 | 12833 | 16040 | 19250 
37/14 *182425| 117°693 3462 6922 | 10380 | 13850 | 17310 | 20770 
37/°082") +191660| 123-651 3636 | 7273 | 10910 | 14550 | 18180 | 21820 
61/16 *192444) 124°157 3652 7304 | 10955 | 14610 | 18260 | 21910 
1/0000000) +196350) 126-68 3726 | 7452 | 11180 | 14900 | 18630 | 22350 
Gy Aa *197054) 127-131 3739 7478 | 11220 | 14960 | 18700 | 22430 
7/6 *199243) 128°543 3781 7562 | 11340 | 15120 | 18900 22685 
19/10 *239910) 154°794 4552 9104 | 13660 | 18210 | 22760 | 27310 
37/13 *241257| 155-649 4578 9156 | 13730 | 18310 | 22890 | 27470 
61/15 *243003| 156°776 4611 9222 | 13830 | 18450 | 23060 | 27670 
37/°101’"| *290769| 187°592 5904 | 11010 | 16510 | 22020 | 27520 | 33030 
61/14 *300696) 193-997 5705 | 11410 | 17120 | 22820 | 28530 | 34230 
37/12 *308299| 198-902 5850 | 11700 | 17550 | 23400 | 29250 | 35100 
37/°110"| °344898| 229-514 6544 | 13090 | 19630 | 26180 | 32720 | 39270 
37/°118"| +396888) 256°056 79381 | 15060 | 22590 | 30120 | 37660 | 45190 
61/13 *397671) 256+561 7545 | 15090 | 22635 | 30180 | 37730 | 45270 
61/098") -451'233) 291-117 8562 | 17125 | 25690 | 34250 | 42810 | 51370 
91/14 *448536| 289:°377 8910 | 17020 | 25530 | 34040 | 42550 | 51070 
61/:101"| *479282) 309-213 9094 | 18190 | 27280 | 36380 | 45470 | 54560 
61/12 *D08177| 327-855 9642 | 19284 | 28926 | 38570 | 48210 | 57850 
61/°108"| +548019) 853-560 | 10400 20800 | 31200 | 41600 | 52000 62400 
61/°110"| -573408) 369-940 | 10880 | 21760 | 32640 43520 | 54400 | 65280 
91/18 093188) 382°701 | 11255 | 22510 | 33770 | 45020 96270 | 67530 
61/11 *632211| 407°877 | 11990 | 23990 | 35990 | 47980 99980 | 71970 
61/°118"| °654201) 422-064 | 12410 | 24895 | 37240 49650 | 62060 | 74480 
91/*098"| +673084| 434-247 | 12770 | 25540 38320 | 51090 | 63860 | 76640 
91/-101"| *714924) 461-241 | 13565 | 27130 40690 | 54260 | 67820 | 81390 
91/12 798025) 489-047 | 14380 | 28770 | 43150 57530 | 71920 | 86300 
61/10 *769777| 496-629 | 14606 | 29210 | 43820 | 58430 73030 | 87640 
91/11 *943042) 608°413 | 17890 | 35790 | 53680 71580 | 89470 |107400 
Seo! “848013 547°104 | 16090 | 32180 | 48280 | 64360 | 80460 96550 
91/°118"| *975845) 629-576 | 18520 | 37030 | 55550 74060 | 92580 |111100 
127/°101"| *997652| 643°680 | 18930 | 37860 | 56790 79720 | 94660 |113600 
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In Copper ConpuctTors—continued. 


Voltage Drop of (Temperature taken at 95° F. = 35°C. Yards = lead and return) 


3°5 volts | 4-0 volts) 4°5 volts| 5°0 volts | 5°5 volts | 6°0 volts | 7°0 volts | 8:0 volts | 9-0 volts 
19840 | 22680 | 25510 28348 31180 34010 39680 45350 51020 
21040 | 24040 | 27050 30055 33060 36065 42080 48090 54100 
22460 | 25670 | 28880 32085 35290 38500 44920 51330 57750 
24230 | 27690 | 31150 34620 38080 41530 48470 55380 62310 
25450 | 29090 | 32730 36360 40000 43640 50910 58180 65460 
25560 | 29210 | 32870 36520 40170 43820 51130 58420 65730 
26080 | 29810 | 33530 37260 40980 44710 52160 59610 67060 
26170 | 29910 | 33650 37390 41130 44870 52340 59820, 67300 
26470 | 30250 | 34030 37810 41590 45370 52930 60490 68060 
31870 | 36420 | 40970 45520 50080 54630 63740 72840 81940 
32040 | 36620 | 41200 45780 50360 54940 64090 73240 82400 
32280 | 36890 | 41500 46110 50720 55340 64560 73780 83000 
38530 | 44030 | 49540 55040 60550 66050 77060 88060 99080 
39940 | 45640 | 51350 57050 62760 68470 79880 91290 | 102700 
40950 | 46800 | 52650 58500 64350 70200 81900 93600 | 105300 
45810 | 52360 | 58900 65440 71980 78540 91620 | 104700 | 117800 
52720 | 60250 | 67780 75310 82840 90370 | 105430 | 120500 | 135600 
52820 | 60360 | 67900 75450 82990 90540 | 105600 | 120700 | 135800 
59930 | 68500 | 77060 85620 94180 | 102740 | 119870 | 137000 | 154100 
59580 | 68080 | 76600 85100 93620 | 102130 | 119160 | 136180 | 153200 
63660 | 72750 | 81840 90940 | 100100 | 109100 | 127300 | 145500 | 163700 
67500 | 77140 | 86780 96420 | 106070 | 115700 | 135000 | 154300 | 173550 
72.790 | 83200 | 93580 | 104000 | 114400 | 124800 | 145600 166400 | 187200 
76160 | 87040 | 97920 | 108800 | 119700 | 130600 | 152300 | 174100 195860 
78780 | 90040 |101300 | 112550 | 123800 | 1385070 | 157570 | 180100 202600 
83960 | 95960 |108000 | 119900 | 131950 | 144000 | 167900 191900 | 215950 
86880 | 99300 |111700 | 124100 | 136500 | 149000 | 173800 198600 | 223400 
89400 1102200 |114940 | 127700 | 140500 | 153300 | 178800 204300 | 229900 
94950 |108500 122100 | 135650 | 149200 | 162800 189900 | 217000 | 244200 
100700 |115060 |129460 | 143800 | 158200 | 172600 201400 | 230150 | 258900 
102240 |/116840 /131450 | 146060 | 160700 | 175300 204500 | 233700 | 262900 
125250 1143150 |161040 | 178900 | 196800 | 214700 250500 | 286300 | 822100 
112650 |128700 |144800 | 160900 | 177000 | 193100 225300 | 257500 | 289700 
429600 |148150 |1667C00 | 185200 | 203700 | 222200 259300 | 296300 | 333300 
132500 1151460 |170400 | 189300 | 208300 | 227200 265100 | 302900 | 840800 
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The voltage drop for any copper conductor can be worked out from the 
following formula :— 
Let V = voltage drop. 
A = current in amperes. 
L = length of circuit (go and return) in yards. 
R = resistance of the conductor. 
S = cross section of conductor in square mm. 


Taking the working temperature as 95° F., at whieh temperature copper has 
a specific resistance of 1:86 x 10-6 ohms per cubic centimetre, then:— 


0:0186 L 
BS 1-0065. 
0°0186 LA ys LIN 
Sin Nie ANE = 70948 = 0°0170 z 


If the section is expressed in square inches, the yoltage drop is— 


LA 
V = 0:00002635 =i 5 


Do 


TasLE No. 18.—WEIGHT AND RESISTANCE (STANDARD) OF Sorr ANNEALED 
CopPeR WIRE. 


Dia- Section, Standard Standard Dia- | Section, Standard Standard 
meter, square Weight, | Resistance | meter, | square Weight, | Resistance, 
mm. mm. Ib; per mile ohmsper mile} mm. | mm. Ib. per mile | ohms per mile 
| } 

0°05 | 0°00196 Ree ke 0°45 | 0°1590 5-030 168°25 
-06 *00283 0894 | 9464 “46 "G62 9 jo" 2a6 161-00 
‘07 00385 *1217 | 6952 “48 esto 5°723 147°88 
“08 *00503 “1590 | 5324 -50 | °1968 6°210 136°29 
-09 *00636 *2012 | 4206 . *52 *2124 6°717 126°00 
-10 *00785 “2484 | 3407 “ot +2290 7° 242 116°84 
*12 -0118 *3577 | 2366 bri 13) *2376 | 7°516 112°64 
“14 “0154 “4868 | 1738 “56 "2463 =| 7 7788 108: 64 
“15 ‘0177 *0589 | 1514:°2 58 *2642 8°356 101+29 
16 | -0201 ‘6359 | 1381-0 60 | +2827 | 8-949 94°63 
“18 0254 *8048 | 1051°5 62 “3019 9°549 88:62 
*20 ‘0314 +9936 851°6 64 °3217 10°174 83-18 
*22 -0380 1°202 703°9 °65 +3318 10°493 80°64 
“24 0452 1:481 591°4 -66 “3421 10°82 78°21 
*25 *0491 1-553 945°1 -68 *3632 11°49 73°68 
+26 “0531 1-679 504°0 in) “3848 12°17 69°52 
28 ‘0616 1:947 434-5 “72 *4072 12°88 65°72 
+30 ‘0707 2°236 378°6 “74 *4301 13°60 62:22 
+32 ‘0804 2°544 332-7 “7 *4418 13°97 60°57 
“34 -0908 2°872 294°7 76 *4536 14°35 58°99 
“35 *0962 3°043 278-1 “78 ‘4778 L591) 55°99 
36 “1018 3°219 262-9 “80 5027 15-90 53°24 
-38 “1134 3°587 235-9 “82 *5281 16°70 50°67 
“40 °1257 3°974 212-9 “84 *$542 7253 48°29 
+42 +1385 4°38] 193-15 85 5675 17°95 47°16 
“44 +1521 4-808 176-00 *86 -5809 18°37 46°07 
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r 5 qi 
TaBie No. 18.—Weicut AND Rusistancy (STANDARD) OF Sort ANNEALED 
CopreR W1irE—continued. 


Dia- | Section, Standard | Standard Dia- Section, Standard Standard 
meter, square Weight, | Resistance | meter, square | Weight, Weight 
min. mm. Ib. per mile ohms permile} mm. mm. Ib. per mile johms per mile 


0°88 | 0°6082 19°24 43°99 3°801 120°22 039 
*90 6362 20°12 42°06 4-155 131540 -440 
“92 *6648 21-03 40°26 4-524 143-08 “914 
OAs *6940 21°95 38°56 Auotsyy)s) 155 °24 451 
“95 *7088 22°42 37°75 0°309 167-90 *040 
“96 *7238 22°89 36°972 9° 726 181-09 675 
98 “7543 23°86 35474 6°158 194-74 +346 
*00 “7854 24°84 34° 066 6:605 208-90 *050 
05 *8659 27:38 30°900 7°069 223° 56 +786 
“10 °9503 30°06 28° 157 7-548 238 +70 -046 


°327 
-128 
“O47, 
“781 
6286 
"4886 
8594 
*2399 
1292 
0266 


8-042 254°36 
8+553 270°50 
9-079 287-14 
9-621 304-27 
*179 321-90 
10°752 340° 04 
11-341 358 °63 
11-946 Bie de: 
12°566 397°40 
13-203 417-50 


*0387 82°85 25°760 
-1310 35°77 23°659 
2272 38°80 21°803 
°8273 41:97 20°160 
poles 45°26 18° 694 
9394 48°68 17°38] 
*6013 92°22 16°206 
oka 95°88 15°143 
“8869 59°67 14°183 
*0106 63°58 {3°310 
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*138 67°62 12°515 13-854 438-10 “9314 
70 270 TP ee: 11°790 14°522 459° 22 8427 
75 *405 76°07 11-126 15° 205 480° 84 woe 
80 “545 80°48 10°516 15°904 502°93 6826 
85 688 85°02 9°954 16°619 §25°52 *6100 
90 *835 89°67 Bye ayll 17°349 548° 64 5422 
95 “986 94°46 8961 18° 096 572° 22 *4788 
00 “142 99°35 8-517 18°897 596°33 “4191 
Al 3° 464 109-54 7°726 19°635 620°98 3630 


ResIsTANcE or Copper Conpucrors TO ALTERNATING CURRENT. 


Owing to the eddy currents induced in conductors by the passage of alter- 
nating current, the current density becomes a minimum along the axis of the 
conductor and a maximum near its surface (skin effect). This unequal current 
density causes an increase in the electrical resistance, which increase can be 
calculated by a formula given by Lord Kelvin.* The following table has been 
calculated from Lord Kelvin’s formula by Hospitalier aud Potier for copper of 
standard resistance. 

Let d = diameter of copper conductor in centimetres. 
p = periodicity per second. 
R = resistance to continuous current. 
Then kR = resistance to alternating current. 


* Presidential Address to Inst.H.H., 1889. 
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Taste No. 19.—ALTERNATING CURRENT RESISTANCE COBFFICIENT 
For STANDARD COPPER. 


dp k dp k 
0 1-0000 1280 1°6778 
20 1-0000 1620 1°8628 
80 1: 0001 2000 2°0430 
180 1°0258 2420 2°2190 
320 1°0805 2880 2°3937 
500 a, 5120 38-0956 
720 1°3180 8000 3°7940 
980 1:4920 18000 5°5732 


Curve No. 1 has been constructed from the values given in Table No. 19. 
Curve No. 2 shows the value of the coefficient k& for various sections of 


copper and for various periodicities. 


CURVE 


N° 2, 


RESISTANCE OF|COPPER CONDUCTORS 
TO ALTERNATING CURRENT 


50m 


VALUE OF COEFFICIENT K. 


25~ 


fo) 4 2 3 4 ) oO ie) 9 


SECTIONAL AREA OF CONDUCTOR IN SQUARE INCHES 
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In the case of large copper sections for use with alternating current, it may 
be advisable to insulate alternate wires in the strand by means of a layer of 
paper, in order to reduce the eddy currents. 


ConcEeNTRIC ConDuUcToRs. 


The diameter and number of the wires necessary to form a concentric con- 
ductor of any cross-sectional area can be found in the following way :— 
Let Q = section of conductor in square mm. 
N = number of wires, 
D = diameter over insulation of inner conductor, 
d = diameter of each wire (both in mm.). 


2 
Thee.) se ee nos 


The pitch diameter of the outer conductor will be (D + d) and the pitch 
circumference m (D + d); therefore the number of wires will be 


z(D+ d) 


We ad 


Equating these two equations for N, we get :— 


#Q_ 7r@M+ad |. 4Q 
rama i on ee Se Da) ie 

5 DD? 4Q.. DD? 1°69. O 4D? 
d +Dd+ Ae 32 Ka i Ss aad = 


D 
d+ = 3A (1°625 Q + D2) 


d= 3 (1-659 + D9 — 2 


A variation of 5 per cent. is generally allowed between the resistance of the 
various conductors in concentric cables. 

Tn the case of concentric cables of large cross section the outer conductor is 
sometimes formed of segmental copper strips, thereby reducing the diameter and 
cost of insulating and armouring materials. 
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TasBLe No 20.—TEMPERATURE COEFFICIENTS FOR COPPER. 


The resistance of copper at 60° F. is equal to the resistance at ¢° I’, multiplied 
by the coefficient for ¢° F. 


1° F. | Coefficient 1°F, | Coefficient ones Coefficient he) 108 Coefficient 
25 1:0796 38 10493 51 OND 64 0:9914 
=) 1: 0784 sca) 1°0482 a) 10188 “3) “9903 
26 1:0772 39 10470 52 es OTE 65 “9893 
3) 1-0760 “> 1:0459 a) 1°0166 a) *9882 
27 10749 40 1°0447 53 1°0154 66 ager 
oi) 1:0737 *D 1°0436 15) 1°0143 a) - 9860 
28 1:0725 | 41 | 1°0425 | 54 1-0132 | 67 “9849 
a) 1:07138 7c) 1:04138 “2) 10121 38) 19330 
29 10702 42 1-0402 55 1:0110 68 *9828 
3 1-0689 5 1°0390 a5) 1: 0099 ai) “9818 
30 1:°0679 43 1°0879 56 1:0088 69 “9807 
“5 1:'0667 35) 1:0368 3) 1:0077 3) OT 
31 1:0655 44 10356 a7 1-0066 70 “9786 
a) 1°0643 3) 1°0345 3) 1:0055 ie) ‘9775 
32 1:0632 45 1°0334 58 1: 0044 71 ‘9765 
5) 1: 0620 eo) 1°0322 4) 1°0033 8) 197os 
33 1:0609 46 1°0312 59 1:0022 72 “9744 
5) 10597 9) 1°0299 |. 3 1:0011 ri) 9733 
34 1:0585 47 1°0289 60 1:0000 73 *9722 
7) 1°0574 5D 1:0277 os) 09989 D yore 
3D 1°0562 48 1°0266 61 *9978 74 *9702 
25) 1°0551 a) 1°0255 “8) *9968 8) “9691 
36 1:0539 49 1°0244 62 *9957 75 “9681 
25; 10528 a) 1-0232 om) “9946 
37 1°0516 50 1°0221 63 °9935 
of) 1:0505 5 1°0210 2:5) “9925 
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TasLe No 21.—TEMPERATURE COEFFICIENTS FOR COPPER. 
(As used by Continental Engineers.) 


The resistance of copper at 15° C. is equal to the resistance at ¢° C. multi- 
plied by the coefficient for ¢° C. 


eG Coefficient °C. Coefficient t°C. | Coefficient be: Coefficient 
0 1°0577 | 9 1:0226 | 18 | o-9889 27 | 09566 
“5 | 1-0558 5 | 10207 +5 | -9871 +5 | -9549 
i 1-0538 | 10 1-o1ss | 19 9853 28 “9581 
“5 | 1-0518 -5 | 1-0169 5 | 9884 5 | +9514 
2 1-0498 | 11 10150 | 20 “9816 29 “9497 
5 | 1-0478 -5 | 1-0181 *5 | -9798 5 | +9479 
3 10459 | 12 10112 | 21 “9780 30 “9463 
5 | 1-0439 5 | 10094 5 | +9762 5 | +9445 
4 1:0420 | 13 1:0075 | 22 “9744 31 “9427 
5 | 1-0400 5 | 10056 5 | +9726 5 | -9410 
5 10381 | 14 10037 | 28 “9708 32 +9392 
5 | 10361 5 | 10019 *5 | +9690 ‘5 | +9876 
6 1:0342 | 15 1-0000 | 24 ‘9673 33 “9359 
5 | 1-032 5 | 0*9981 5 | +9650 5 | +9342 
7 1:0303 | 16 -9963- | 25 9637 34 “9326 
5 | 1-0288 5 “9944 5 | +9620 *5 | +9309 
8 1:0264 | 17 ‘9926 | 96 “9602 35 “9292 
5 | 10245 “5 “9908 *B | +9584 
ee SS eee 
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TaBLE No. 23.—MECHANICAL TEsTs ON HarpD DRAWN CoPFER WIRES. 


Behe Bends let 
Diameter of Wire Tensile Strength Glave | Twists in ee ae 3 
= = = Se tion — : 

ili per cent. | 5mm. |10 mm. 
as mils kg/mm? as Ss 75mm. | 150mm.) Faains | radius 
ay OI) 119 45°7 65000 1°33 14 18 4/5 ae 
4:00 157°5 | 42°2 60000 2°66 12-5 15°5 ba 6/7 
4°25 167 44°] 62720 0°66 8°5 14° Ss 6 
5°01 197 43°2 61440 2°33 9°5 15°5 Sc 6 
8:00 315 40°8 58030 Sed) af 14°5 oo 2/3 


Price oF CoprER WIRE. 


The price of any copper wire can be separated into two parts, viz., the Basis 
and the Extra, The basis price is equal to the market price of copper plus the 
price of the rolling and preliminary drawing, which is approximately £4 per ton. 
The extra price covers the drawing into finer wires and also the tiuning. The 
price of tinning copper is approximately £3 per ton up to basis size. Table 
No. 24 gives a typical Continental “ extras” list. The prices given are in shillings 
per 100 kilogrammes. 


TaBLe No. 24.—Coprrr Extras. 


Sit li PS os a 
Extra Extra | Extra Extra Extra Extra 
F s for for F 
Wireinnm, | Plain | Boule Winding] wiameterct | f° | pave | winding 

Gopver | Tinned | _ on : G ‘Tinned on 

pper Copper Spools ORPEE Copper Spools 

to 1°40 0 | 6:00 | 1:45 0-15 10 62 | 6:4 

1°39-1°10 1°50 9°80 | 1°45 “14 12 76 8:5 

1*09-0°80 2°50 | 10°00 | 1°45 “13 15 96 11:0 
0°79-0°70 3°50 | 10°50 | 1°45 by. 18 126 14°5 
0° 69-0°60 3°75 | 10°75 | 1°45 oat 22 156 18 
0°59-0°50 4°00 | 11°0 1°45 “10 26 186 22 
0°49-0°40 4°00 | 11°0 1°55 “095 30 260, 30 
0°39-0°36 £229 || 12-0 1°75 *090 +40 360 40 
0°35-0° 33 4°50 | 14°06 1°90 “085 50 460 53 
0°32-0°30 27a) || albu heae LO *080 60 560 72 
0° 29-0: 27 0°00 | 16-0 | 2°30 “075 80 710 108 
0-°26-0: 24 0°25 | 17°5, 2°65 *070 100 860 132 
ween s OE 19°0 3°00 “065 150 1010 150 
: 5°75 | 19°0 3°25 *060 225 1210 180 
0°19 6°25 | 28-0 3°50 *055 850 1360 240, 
0-18 7°00 | 34:0 4°10 *050 450 1510 800 
0°17 8°00 | 45:0 4°70 045 600 1810 455 
0°16 9°00 | 51:0 5°40 040 800 2210 600 


Up to 0°10 mm. diameter the wire is usually delivered in hanks, 
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_ The following list is a typical “extras” list of English manufacturers, the 
prices given being in pence per lb. 


TasLe No. 25.—Coprpr Extras. 
a es 


Diameter Ipyain| Sines | Domag [Remarks] Pines (Plain) tinned| Tinned | Remarks 
to 080 | 0 3 14 ‘019 -:0164| 14] 3 43 
-079--056 | 0 | 1 14 0163-0124] 14] 32 5 
055-048 | £ | 14 1g | °0123--0116] 23) 6 = 
-047-036 | 4 | 14 24 > | 70115--0100} 23 | 7% 2 
035-082 | $ | 13 25 ® -0090--0084 | 24 = 
“031-028 | 2 | 2 3 = 0083-0076 | 22 i 
027-022 | 1 | 24 33 0075-0068 34 

“021-020 | 1 | 25 33 ‘0067-0058 | 4 


ee et 
Winding on drums up to 0°036 in. 4d. per |b. 
Winding on reels », 0°0124 in. 1d. per lb. 


the copper market the prices in cable estimates 
are generally protected by a Copper Clause similar to the following :— 

« Above prices of cable are subject to fluctuations of Copper market for Elec- 
trolytic Copper, and will be regulated according to the prices published in the 
last issue of the ‘Mining Journal’ prior to the date when the official order 


ig received. 


“ Based on £ per ton. 
“For every variation in the price of Copper £1 per ton the price of the cable 


will be varied at the rate of £9 per square inch and per mile.” 


Owing to the fluctuations of 
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(B) Aluminium. 


Aluminium wire can now be commercially obtained having a conductivity 
of 63 per cent. as compared with annealed copper of equal section; therefore, 
for equal conductivity the area of aluminium will be 1°59 times the area of 
annealed copper, or 1°556 times the area of hard-drawn copper. — 

The specific gravity of pure aluminium is 2°58, cast aluminium 2°64, rolled 
aluminium 2°68, drawn aluminium 2°71; therefore, for equal conductivity the 
weight of aluminium will be 0°483 times the weight of annealed copper, or 
0°473 times the weight of hard-drawn copper, and for equal area the weight of 
aluminium will be 0°304 times the copper weight. 

For equal conductivity the diameter of aluminium will be 1°26 times the 
diameter of annealed copper, or 1*247 times the diameter of hard-drawn copper. 

The basis for the comparison of the prices of copper and aluminium is given 
by the formula : 

Specific Gravity of Copper x Conductivity of Aluminium 
Specific Gravity of Aluminium x Conductivity of Copper 
x Price of Copper 


x Price of Aluminium 


Therefore, the cost of a conductor of given conductivity will be the same for 
aluminium and copper when the price of aluminium is 2°072 times the price of 
annealed copper, or 2°114 times the price of hard-drawn copper. If aluminium 
is cheaper than these values, it will be economical to use it as far as the con- 
ductor itself is concerned. For an insulated cable, however, the larger diameter 
of the aluminium conductor would, except in the case of extra high-tension 
cables, require more insulating material, etc., and therefore these ratios would 
be materially altered. 

In the case of an overhead transmission line these ratios would have to be 
modified, to allow for the increased wind pressure owing to the larger diameter 
of the aluminium conductor, and also to allow for the different tensile strength 
of copper and aluminium, The tensile strength of aluminium varies between 
18,000 and 28,000 1b, per square inch, as against 54,000 to 62,000 Ib. per square 
inch for hard-drawn copper. The elastic limit in each case lies at 40-50 per 
cent. of the tensile strength. 

The mean tensile strength of aluminium is, therefore, about 0°4 times that 
of hard-drawn copper, or, for equal conductivity, 0-62 times that of hard-drawn 
copper; but for any given span the weight of aluminium would be only 0°473 
times that of hard-drawn copper of equal conductivity; whilst, on the other 
hand, the coefficient of expansion for aluminium is 0:00002354, as compared 
with 00000165 for hard-drawn copper. Therefore, aluminium has an advantage 
of approximately 50 per cent. in the length of span if higher poles are used 
than for copper, or, with equal sag, this adyantage reduces to about 25 per cent. 
in favour of aluminium. But, when the wind pressure is considered, aluminium 
has a disadvantage of 1-247 times the diameter of copper for equal conductivity ; 
therefore, for an overhead line with a given sag, the length of span for aluminium 
and for hard-drawn copper would be approximately the same. 

Up to the elastic limit the elongation of aluminium is from 0°14 to 0°16 per 
cent., and 0*15 per cent. for hard-drawn copper. 

The total elongation of aluminium is about 7 per cent., and 0: 
cent, for hard-drawn copper. 

By means of the above given ratios th 
ductors can be applied to aluminium. 

The melting-point of aluminium is about 650° C. 

Table No. 27 gives some average mechanical tests on aluminium wire. 
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ReEsIsSTANCE OF ALUMINIUM CONDUCTORS TO ALTERNATING CURRENT. 


‘The increased resistance of aluminium conductors carrying alternating 
current (due to skin effect) is equal to k R, where R is the resistance to con- 
tinuous current, and & is a coefficient depending upon the diameter of the con- 


ductor and the periodicity of the current. 


various aluminium conductors and periodicities. 


(7. 


Curve No. 3 gives the value of & for 


we. noe 
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SECTIONAL AREA OF CONDUCTOR IN SQUARE INCHES 


Aluminium is highly electro-positive, and therefore should be used as little 
as possible in contact with other metals, especially in damp and exposed 


positions. 


The conductivity of aluminium varies greatly with the purity ; thus, a wire 
of 99°6 per cent. purity had a conductivity of 64 per cent. of that of copper, 
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while a similar wire, but of 99°0 per cent. purity, had a conductivity of only 
61 per cent. The purest commercial aluminium consists of 99°6 per cent. 
aluminium, 0°3 per cent. iron, and 0:1 per cent. silicon. 


TasLe No. 28.—TEMPERATURE COEFFICIENTS FOR ALUMINIUM. 
The resistance of aluminium at 15° C.. is equal to the resistance at t° C., 
multiplied by the coefficient for t° C. 
a 


°C. Coefficient °C. | Coefficient °C. | Coefficient 1'C. Coefficient 
ONO") 10577 9°0 | 1°0226 18:0 | 0:9889 27:0 | 0:°9566 
0°5 | 1:0558 ONei5) | 1:0207 18°53 ‘9871 ZED *9549 
TOR ak 0538 10:0 | 1°0188 19°) | =9853 28°0 | °9531 
ILOg) 1°0518 10°5 1:0169 19°} =) “9834 28°5 “9514 
2°0 1°0498 11°0— | 1°0150 20°0 | +9816 29°0 *9497 
ie) 1:0478 115 Ws) | 1:0131 20°5 | :9798 29" *9479 
30(0) 1:°0459 12-0 | 1:0119 21:0 “9780 30°0 “9463 
3") 1:°0439 12°5 | 1°0094 21°5 | -9762 30°5 “9445 
4°0 1°0420 L300) 120075 22°0.) ‘9744 als OF 9427 
4°5 1°0400 13°5 | 1:0056 22°5 | +9726 31°5 | +9410 
5°0 1°0881 14:0 | 1:°0037 23°0 | +9708 32°0 | *9392 
SI0K) 1:0361 14:5 1°0019 Zoro | “9690 82°5 | °9376 
6:0 1: 0342 15:0 1:0000 24-0 | °9673 33°0 | +9859 
6:5 1° 0322 TICS) 0:9981 24°5 | 9650 33°5 *9342 
7:0 | 10303 | 16-0 "9963 | 25-0 | -9637 34:0 | +9326 
(ES) 1:0283 16°5 “9944 25°5 *9620 34°5 *9309 
8-0 1°0264 LEO *9926 26°0 “9602 35:0 *9292 
85 | 1°0245 17:5 “9908 26°5 “958+ ‘ 
| 


CHAPTER II. 
IMPREGNATED PAPER INSULATION. 


Tue specific gravity of cable paper averages 0°80, although some cable manu- 
facturers calculate with a specific gravity as high as 1:10, which allows for 
the greater proportionate waste of insulating paper as compared with the other 
materials used in the manufacture of cables. e 
The paper used generally consists of Manila fibre, hemp fibre, and wood 
cellulose (chemical wood pulp), in various proportions. At one time it was 
thought necessary to specify that the paper should consist of pure Manila fibre, 
but experiments and experience have proved that such limitation is not necessary 
and even not advisable, for mixtures of Manila fibre with wood cellulose produce 
papers equally suitable for cable work and possessing probably greater tensile 
strength; moreover, the cellulose paper is much cheaper than the Manila fibre 
paper. Cable paper should, however, not contain mechanical wood pulp, esparto 
jute or straw. ‘ 
Table No. 29 shows the results of tests carried out by the Versuchsanstalt 
Berlin (1901) on yarious papers, to determine their durability and suitability 
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with regard to the insulating of cables. The tests were in two series, the first 
being conducted on the papers in their commercial state, that is to say, without 
being subjected to any drying or other operation ; the second series of tests was 
carried out on the papers after they had been artificially aged by long drying 
and heating, and allowed to regain their original amount of moisture. 

The figures given for the first four samples are really mean values of ten tests 
in each case ; the fizures given for the last Sample are the means of twenty tests. 

The tensile tests were carried out on strips of paper 180 mm. long, at a 
temperature of 19° C. and 65 per cent. humidity of air. : 

The quality of paper, with reference to cable manufacture, can be relatively 
determined by measuring the distance that oil is sucked up by the paper. Strips 
of the papers are supported in a small frame over a bath of cable-impregnating 
oil, which bath is adjustable on standards to any height on the frame. The 
temperature of the oil is raised to say 100° C., and maintained at that temperature 
throughout the test. When the oil has assumed the chosen temperature, the 
bath is raised (or the papers lowered) so that the strips of paper dip into the oil; 
the suction height is measured at intervals of say 10, 30 and 60 minutes. 

Table No. 30 shows a set of tests on various papers used in cable manufacture, 
the “breaking leneth ” is the length of paper which, when supported at one end, 
would break owing to its own weight. These tests were carried out on the papers 
as received, without being subjected to any drying or other operation. 


TaBLE No. 30.—Trsts on INSULATING PApEr. 


eee 


| Suction Height in Milli- 


x | Breaking Hauer - —( at 
Width ; © Elonga- Tensile metres for Castor Oil ae . 
of Strip cpap peat ton Strength, at 100° C. after oc eight, Specific 
eatin 5 Metres Per cent. kg./sq. m.) _ _ | kg-/sq.m.| Gravity 


10 mins. 30 mins. 60 mins.| 


| 
| 


8 jd 15 |0:096 
09 | 8 11 15 “1010 
8 li 15 *0959 


. 


25 0°15 | so00 
30 *155 | 8440 
ot || 155 | 7620 | 
10 4710 | 
15 3210 
"22 | 6250 
13/°15 | 6270 | 
ao) Sb Sy) yh 


ooo 
lop or Mop) 
bo ore 


Oe SE cS ell lll ol 
co | 
=) 

Oo eR DONE Orr 
ot 
o 
So 


| | | | 


Paper used in the manufacture of impre nated paper cables varies between 
0°08 and 0:16 mm. (3°1 and 6°3 mils) Sa eces at is advisable not to use 
paper of greater thickness than 0°16 mm., whilst humerous experiments on 
cables insulated with papers of various thicknesses shaw very conclusively the 
superiority of thin paper with respect to bending qualities and dielectric strength. 
In the case of high-tension cables with a total thickness of paper of 5 or 6 mm. 
or more, the use of thin paper is to be strongly recommended. 

_ The paper, after being cut into strips, is spirally lapped on to the conductor 
with a slight overlap, so that the successive layers break joint with one another, 
The layers are usually applied in one direction, so that all the layers can be 
lapped on by means of one “cage” in one operation. When insulated with the 
requisite thickness of paper, the cable is placed in the drying-pan and dried 
under vacuum at a temperature of about 135° 0. (275° F.) for from 12 to 30 
hours, according to the thickness of the paper insulation, The cable is next 
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impregnated with insulating compound at a temperature of about 116° ©. 
(241° I.) for from 4 to 30 hours, after which it is fed direct from the pan 
through the lead press or bitumen forcing machine, as the case may require. 

The paper insulated core is sometimes taped with one layer of fine cotton 
tape, which increases the diameter by 0°6 mm. Such a tape is distinctly 
beneficial in the case of extra high tension cables, as it reduces the liability of 
the paper layers to crack when the cable is bent; coloured tapes allow of the 
cores being easily identified in the case of multicore cables. Another method of 
identification of the cores in multicore cables is to provide the conductors with 
one, two, or more tinned-copper wires respectively in place of the plain copper 
wires. 


THICKNESS OF PAPER INSULATION. 


The thickness of paper required to insulate a conductor for a given working 
pressure varies with the size of the conductor and with the factor of safety 
allowed. Theoretically the required thickness of insulation diminishes with 
increasing cross section of conductor, but for mechanical reasons the thickness 
should increase with increasing size of the conductor. These variations approxi- 
mately balance one another on low and high tension cables—that is to say, for 
any given factor of safety and for any given working pressure (up to certain 
limits) the thickness of paper insulation should be approximately the same for 
all sizes of conductor. In the case of extra high tension cables above say, 
10,000 volts, the increased thickness required for mechanical reasons is over- 
balanced by the decrease of thickness allowable by reason of the less peaked 
nature of the electric stress curve with increasing cross section of conductor; 
therefore a less thickness is required for large conductors than for small con- 
_ ductors. The theoretical value for the paper thickness can be determined from 
the following formula :— 

Let V = working pressure in volts 

7 = radius of conductor in mm. 
R = radius over paper insulation in mm. 
« = distance from centre to point P in mm. 
S = stress at point P in volts per mm. 
then a ee 
ile 0°434 V 


EOL 
oied hall ee 
Tr 


If the insulation consists of a homogeneous material, the stress will be a 
maximum at the surface of the conductor, therefore with « = 7 


For example: : 

Let V = 20,000 volts, and the maximum stress allowable S = 3000 volts per 
millimetre; then: 

(i) for a conductor section of 0°05 square inch 

P= To2omm., and | R= 181 mm; 

therefore the required thickness of insulation = 10°8 mm. 

(ii) for a conductor section of 0°25 square inch 

g=16'°45mm., and R= 24°54 mm.; 

therefore the required thickness of insulation = 8°09 mm. 
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‘he maximum thickness of paper allowable in any case with the present 


thicknesses the outer layers of paper are liable to crack when the cable is bent, 
with advantage, be subjected to a preliminary impregnation previous to its 


TABLE No. 31.—PAPER THICKNESSES RECOMMENDED 


s Cross f Single, Concentric for | Concentric for Concentric for Concentric for 
ection of | Concen-| 4200 volts | —-3300 volts 6600 volts 11,000 volts 
Conductor | tric and 
a Triple - ES - F | ee 
Conc. for | a = 5 
; Outer, if | Outer, if . | Outer, if Outer, if 
660 Volts) Inner Warthed | Inner | Karthed Inner / Earthed Inner Marthed 
BQa| 8G. oo dhs SS ee ees, F 
in. | mm. | | | 


mils/mm. mils;mm.|mils}mm. mils mm.| mils mm. a mils mm. |mils mm./mils mm. 
| 


rl 
#025) 16°13] 80 |2°03| 120 |/3°05| SO |2°03) 150 3°81) 90 |2°29 230 5°84 100 2°54) 350 |8*89| 120 13°05 


| | 
+050} 32°26) 80 |2°03) 120 |3°05) 80 /2-03, 150 3°81) 90 |2°29) 230 |5-84) 100 2°54] 350 |8-89) 120 |3°05 


*075) 48°4 | 80 |2°03) 120 /3°05) 80 |2°03 150 3°81) 90 /2°29) 230 5-84) 100 2°54) 350 |8°89) 120 3°05 
| 


7100) 64°5 | 90 |2-29| 130 /3-30) 90 /2°29 160 4°06)100 |2°54) 2406-10 110 2+79| 360 |9°14| 120 \3°05 
+125) 80°6 | 90 |2-29| 130 |3-30| 90 |2°29 160 4:06)100 |2°54| 240 6-10|110 2°79) 360 |9-14| 120 3°05 
*150) 96°8 | 90 |2*29] 130 3°30) 90 (2°29 160 4°06)110 |2°79) 240 16-10) 12) \3°05 | 360 |9*14/ 120 13°05 
*200/129 90 |2*29/ 130 |3°30) 90 (2°29, 160 |4°06)110 |2°79] 240 |6-10| 120 3:05 | 360 9-14) 120 |3°05 


* 250/161 100 |2°54| 140 |3°56)100 2°54) 170 4°32)110 (2°79) 250 6°35) 120 3°05| 370 9°40) 120 3°05 


*700|451 110 [2°79 


1°00)645 TSO S80) 7 | 


Two and Three Core Cables—For ordinary working the cables are to be in- 
between conductors and lead case. For three-phase working with the star point 
column B the thickness between conductors and lead. 
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impregnating practice is approximately 18 to 20 mm.; even with these 
and the inner layers of paper are liable to scanty impregnation; the paper may, 
application to the cable. 


BY THE ENGINEERING STANDARDS COMMITTEE. 


2and 3 
Core 
‘660 volts 


2 and 3 Core 
2200 volts 


2 and 3 Core 
3300 volts 


2 and 3 Core 
6600 volts 


2 and 3 Core 
11,000 volts 


mils mm. 


mm, 


mm 


mm. 


mm. 


mm mm. 


3°30 


3°30 


3°30 


3°56 
140 |3°56 
140 |3°56 
3°56 


3°81 


2°54 


160 


170 |4°32 


*89 


350 | 8°89 5°84 


350 | 8°89 


360 | 9°14 


360 | 9°14 6°10 


360 | 9°14 
360 | 9°14 


370 | 9°40 


sulated with the thickness shown in column A, both between conductors and 
earthed, column A gives the insulation thickness between conductors, and 
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The thickness of paper insulation for general cables up to 11,000 volts 
working pressure has recently been standardised by the Engineering Standards 
Committee ; Table No. 31 gives the thickness of insulation as recommended by 
this Committee for various cables. 

Table No. 32 gives the thickness of paper insulation for various low tension 
cables as recommended by the Institution of Electrical Engineers. 

Table No. 33 gives the thickness of paper insulation for various low tension 
(up to 700 volts working pressure) cables as recommended by the Verband 
Deutscher Elektrotechniker, the thickness of insulation for higher working 
pressures being left for the manufacturer to decide. 

Table No. 34 gives the thickness of paper insulation as generally used by the 
Continental cable manufacturers; the insulation thickness is not usually 
increased with increasing size of conductor, except in the case of low tension 
cables. 

Table No. 35 gives the thickness of paper insulation recommended by 
H. W. Fisher in his paper read before the American Institution of Electrical 
Engineers (1905). 


Taste No. 32.—Tuickness or Paper InsuLation For Low Transition CABLES. 


(As recommended by the Institution of Electrical Engineers.) 
SSN, 


- Pa Santi 
Penactor Conductor Section | icc Seated | Conductor Section ee 
or in, | or in. | 

sq. in. sq.mm. | mils, mm. 8q.in. | sq.mm./ mils | mm. 
7/18 — |0°012456 8-036 | 80 2°03 | 19/+101”,0-14939 96-378 90 | 2:29 
T/17 "016949 10°935 | 80 | 2°03 | 37/14 | +18242117-69 | 90 | 2:29 
19/20 018979, 12°244 | 80 | 2-03 | 37/:082” *19166)123-°65 | 90 | 2°29 
7/16 *022138 14°283 | 80 2-03 | 37/:092”| -24126155-65 | 100 | 2°54 
19/19 *023431) 15°117 | 80 | 2-03 37/101") +29077187°59 | 100 | 2°54 
7/:068"| +024992) 16°124 | 80 | 2°03 | 37/7110") +34490)222-51 | 100 | 2°54 
7/15 "028019 18-076 | 80 | 2+03 | 61/13 *39767/256°56 | 100 | 2°54 
19/18 "033740 21-768 | 80 | 2-03 | 61/-098") -45123.291°12 | 100 | 2-54 
7/14 ‘034591 22°317 | 80 | 2-03 | 61/+101”) +47928'309-21 | 100 | 2-54 
19/17 *045925, 29-629 | 80 | 2-03 61/°108"| +54802/353-56 | 110 | 2°79 
7/°095"| *048778 31°470 | 80 | 2:03 61/*110"| +57341/369-94 | 110 | 2°79 
19/:058"| +049623, 31-783 | 80 | 2-08 61/°118") +65420 422-06 | 110 | 2-79 
19/16 *059983) 38°699 | 80 | 2°03 | 91/-098" -67308 434-25 | 110 | 2°79 
19/15 "075916, 48°978 | 80 | 2-03 | 91/101") -71492/461-24 |-110 2°79 
19/14 "093724, 60°467 | 90 | 2-29 | 91/12 *75802/489°05 | 120 | 3-05 
197:082" "098468 63°528 | 90 2-29 | 917-110"! +84801/547-10 120 | 3:05 
te hee oe aC ) ok 91/°118") -97584629°58 | 130 | 3°30 

+123 “96 | 2°29) (127 /+ 1017") « 7 : 
87/15 | 14776 95-332 | 90 | 2-99 : Me ee ee 
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Tasty No. 33.—THICKNESS OF PAPER INSULATION FOR CABLES UP TO 
700 Vours Pressure. (As recommended by the Verband 
Deutscher Elektrotechniker.) 


Cross Section of Conductor Single Cable Concentric and Multicore Cable 
square mm. square inch mm. mils mm. mils 
1°0 0:00155 revo 69 2°3 90°7 
1°5 *00232 yey) 273 90°7 
2°5 *00387 iL 78) 69 2°3 90°7 
4:0 +0062 1°75 69 2°3 90°7 
6 *0093 1:75 69 2°3 90°7 
10 “0155 1°75 69 ace 90°7 
16 *0248 2°00 79 2°3 90°7 
25 0387 2°00 “) 2°3 80°7 
35 °0542 2°00 78) 2°3 90°7 
50 °0775 2°00 79 2°3 907 
70 *1085 2°00 79 23 90°7 
95 2147 2-00 We) 2°3 S107 
120 *186 2°00 79 2°3 90° 
150 232 2°25 88°5 2°3 20% 
185 °286 2°25 88°5 2°5 98°5 
240 *372 2°50 98°5 2°5 98°5 
310 -480 2°50 98°5 2°8 110 
400 *620 2°50 98:5 2°8 110 
500 OPA) 2°75 108 50 ae 
625 +968 2°75 108 ba ie 
800 1°240 3°00 118 fe es 
1000 1°550 3°00 118 5 an 
a  ———— 


Taspie No. 34.—Tuickness OF Paper INSULATION. (Continental practice.) 


ee ee 
| 


Type of Cable. | Paper Thickness 

mm. | mils 
Single, concentric, and multicore 660 volts | 1:5 to 2°0 | 59:2 to 78°8 
es a fy TO | AED pe 2 0) . Ww 
# ms - NOOO 55 BOO) cp. Des, 78°8 ,, 90°7 
53 a 2000 ,, | 2°25 ,, 3°3 88°5 ,, 130 
” ” ” 3000 ” 2°5 ” aaa) 98°5 9 177 

Single and multicore... 4000 ,, 5:0 197 
5 % 5000, 525 to 670 216 to 236 
5 GOO = | GO on 7a 236 ,, 276 

= He FOO oy | 130) 276 
“A 5 OOOO ES somtoN LO) uO 835 to: 394 

= 3 HOO) 9°0 354 

. . 16000 ,, 12°5 493 
20000 _,, 14 to 16 552 to 630 


Concentric cables are not used for working pressures higher than 3000 volts. 
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TaBie No. 35.—TaickNness oF Paper Insunatron. (As recommended 
by H. W. Fisher.*) 
— ee ee 


Working Pressure in Volts _ Paper Thickness 
mm mils 
1000 to 1900 | 3:18 to 3:97 125 to 156 
1900 ,, 2250 | ROCV a tn acle(s 156 ,, 188 
2250 ,, 3800 4:76 ,. 5°56 188 ,, 219 
3800 ,, 5000 5-56 .. 6:35 | B19" 950 
5000 ,, 6500 6°35 4, 7°94 | 250 ,, 312 
6500 ., 8000 7-16 2.8575 | 282 ,, 345 
8000 ,, 9500 7:94 ., 9°55 312 =2 5876 
9500 ., 11000 8°75 10°83 345 ,, 406 
11000 ,, 13000 | Gran a elo 376 ,, 487 
13000 ,, 15000 10°3.,, 11-9 406 ,, 470 
15000 ,, 17000 | P11 ae AA 437 ,, 500 
17000 ,, 19000 MOP et kes 470 ,, 532 
19000 ,, 21000 12h 4es 500 ,, 564 
21000 ,, 23000 13°}. sel / 582 ,, 595 
Se eee 


WEIGHT OF PAPER. 


If d = the diameter of the conductor in millimetres, and D = the diameter 
of the insulated core in millimetres, then the weight of paper is equal to— 


kilogrammes per kilometre — 7D — d°) x specific gravity. 


Taking the specific gravity of paper as 0°8, this equation reduces to— 
kilogrammes per kilometre = 0:63 (D? — d?); 
or, Ib. per statute mile = 2-23 (D* — d?), 


If the diameters D and d be given in inches, then the weight of paper 
will be— 


kilogrammes per kilometre — 406 (D* — @?); 
or, lb, per statute mile = 1440 (D? — d?), 


Table No. 36 gives the weight of paper in kilogrammes per kilometre, based, 


however, on a specific gravity of 1-10, as used in several large cable works. 
This table is used as follows— 


E.g.: 0°46 square inch conductor insulated with 3 mm. of paper. 


Conductor 0°46 sq. in. = strand of 37 x 3°19 mm. (from Copper Table). 
Diameter of strand = 7 x 3-19 — 22°33 mm. 


Therefore, diameter over paper = 22°33 + 6 = 28°33 mm. 


Weight of paper for diameter of 28°33 mm, = 696°8 kilog. 
» x “f 22°33 mm, = 483°5 


Therefore, weight of the paper annulus per kilometre — 263°3 * 

Therefore, weight of paper per statute mile = 263°3 x 3-548 — 934 Ib. 

To obtain the bare weight of paper (specific eravit 
be multiplied by = 0°77. 


” 


y 0°80) these values must 


* Proceedings of the American Inst, E.E., vol. xxiv, p. 687. 
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Tasie No. 36.—WeicHT or PArER IN KILOGRAMMES PER KILOMETRE. 
(Specific Gravity 1°10. 


Diam. 


in mm. a0) ALS ieee *3 0 7) iad | °6 oi “3 “9 
= | | 
| aa 
| | 

1 Oc9] Hol) Pees mets) wedemr 1250) cds) 9 2: by Mate) 372 
2 3-5) 8°9|2=4-9) 4:6, 5-0] 5-4] 5°9| 673) -G-s| 7-8 
3 7-8| 84 S-Se--9-5| 10°0| 10-6) 11-2) 11-9) 12-5) 13-2 
4 | 18°9| 14:6) 15-3] 16-0] 16-8] 17-5) 18-3|- 19-1] 20-0) 20-8 
5 | 21-6] 22-5) 23-4) 24:3] 95-2| 26-2) 27-1) 28-1) 29-1) 30-1 
6 | 31°1| 32-2] 33-3) 34°3| 35-4| 36-5] 37-7) 38-8) 40-0] 41-2 
7 | 42:4 48-6) 44-8) 46-1, 47-3, 48-6) 49-9} 51-3) 52-6] 54-0 
8 K5-3| 56°7| 58-1) 59°6) 6170) 62°5| 63-9) 65-4) 66°9| 68°5 
9 | 70:0] 71-6 73°2| 74:8| 76°4| 78-0] 79°7| 81°3) 83-0) 84-7 
10 | 86-4) 88-2} 89-9} 91:7, 93-5) 95-3; 97-1] 98-9) 100-8) 102-7 
11 | 104-6 106-5) 108-4 110-3 112-3 114-3 116-3 118-3) 120-3) 122-4 
12 | 124-4| 126-5) 128-6| 130-7 132-9 135-0 137-2 139-4) 141-6] 143-8 
13 | 146-0, 148-3 150-6| 152-9 155-2 157-5 159-8 162-2) 164-6) 167-0 
14 | 169-4| 171-8 174-2| 176-7| 179-2] 181-7 184-2) 186-7] 189-3|.191-8 
15 | 194-3| 197-0, 199-6| 202-3, 204-9 207-6 210-3 213 | 215-7) 218-4 
16 | 221-2 224 | 226-8] 229°6| 232-4) 235-2 238-1 241 | 243-9) 246°8 
17 | 249-7| 252-7| 255-6| 258-6) 261-6, 264-6 267-6) 270-7) 273:8) 276°8 
18 | 279-9 283 | 286-2) 289-4) 292-5) 295-7, 298-9 302-1) 805-4] 308°6 
19 | 311-9| 315-2| 318-5| 321-8 325-2, 328-5 331-9) 385-3) 338-7) 342-2 
20 | 345-6 349-1) 352-5) 356-0 859-6 363+1) 366-6 370-2) 873-8 877-4 
21 | 381 | 384-6| 388-3) 392 | 395-7} 399-4) 403-1) 406-8] 410-6) 414-3 

92 | 418-2 429 | 425-8) 429-6 433-5] 487-4) 441°3 445-2 449-1) 453 
23 | 457 | 461 | 465 | 469 | 473-1) 477-1 481-2) 485-3) 489-4) 493-5 
24 | 497-6) 501-8 506 | 510-1) 514-3 518-6 522-8 527-1) 531-4 535-6 
95 | 540 | 544-3 548-7 553 | 557-4) 561-8 566-2 570-7) 575-1) 579°6 
26 | 584 | 588-6) 593-1] 597-6 602-1) 606-7 611-3 615-9 620-5) 625-2 
97 | 629°9| 634-5. 639-2) 643-9 648-6 653-4 658-2 663 | 667-7) 672°5 
98 | 677-3| 682-2) 687 | 692 | 696-8| 701-8 706-7, 711-6) 716-6) 721-6 
99 | 726-6) 731-6| 736-7] 741°7| 746-8) 751-9| 757 | 762-1) 767-2) 772°3 

30 | 777-6| 782-7) 788 | 793-2| 798-4} 803-7] 809 | 814°3 819-6) 825 
31 | 830-2 835-6 841 | 846-4 851-8 857-2, 862-8 868-2, 873-7) 879-2 
32 | 884-7, 890-21 895-7] 901-3, 907 | 912-6 918-2, 923-8, 929-4 935-1 
33 | 940-8 946-6 952-3) 958 | 963-7, 969-6 975-4 981-1 987 | 992°8 
34 | 998-71005 1010-5 1016-5 1022-5 1028-5 1034-5 1040°5 1046-5 1052-5 
35 |1058-5 1064-5 1070-5|1076°8 1082-81089 1095 1101 |1107-4 1113-5 
36 |1119-81125-81132 |1138°41144-8)1150°81157-41163°61170 1176-4 
37 _ {1182-8!1189-2'1195-6)1201-91208-5|1215. |1222-5)1228 1234-5 1240-9 
38 |1247-5/1254-21260-7|1267°3 1273-9|1280-6 1287-2 1293 °8/1300-5 1307-4 
39 1313-9 1320°7/1327-5/1334°31341 1348 |1354-81361+7) 1368-5 1375-5 
40 1382+2, 1389-2 1396-2|1403°41410 1417 1424-11481 1438-1 1445-2 
41 |1452-4/1459-5 1466-5|1473-6 1480°7|1487-9 1495 1502°31509°7,1516°7 

42 1524 |1531-21588-7/1545°9 1553-3 1560-4 1567-8 1575-3 1582°5 1590 
43 |1597-5 1604-9 11612-4/1619°8 1627-3|1634 8 1642-4 1649-81657 °4/16648 
44 1672°5 1680-4 1687-8|1695- 4 1703-2/1710° 71718 °41726-21733 8 1741 °6 

45 |1749-41757°31765 |1772°8 1780°6|1788" 6 1796-5 1804 3|1812°2 1820 
46 [1828 [1836 [1844 [1852 1860 [1868 [1876 /1884-11892-4 1900-4 
47 |1908-4'1916-7/1924°51933 1941 |1949-41957°41965-61947 1982-1 

| 
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TasLE No. 36.—WEHIGHT oF Paper IN KILOGRAMMES PER KILOMETRE.—cont. 
(Specific Gravity 1-10.) 


| | 
Diam. - i te hee 
terreus hI ee 2 {| °3 | 4 5 | +6 7 8 9 
| 


48 1990°5 1998-82007 2015-4 2023-82032 2041 2049 2058 2066 
49 2074 2083 |2091 2100 2108 2117 2126 2134 (2143 (2151 
50 2160 |2169 |2177 (2186 2195 (|2203 2212 2221 |2230 |2238 
51 2247 2256 2265 2274 2982 2991 2300 2309 (2318 (2327 
52 2336 2345° 2354 2363 2372 2381 2390 2399 2409 12418 
53 2427 (2436 (2445 29454 2464 (2473 /'9489 2491 (2501 (2510 
54 2519 |2529 (2538 1/2547 12557 |2566 (9575 ‘9585 2594 2604 
55 2613 2623 2632 2642 2652 (2661 2671 (2680 92690 2700 
96 2709 2719 |2729 2738 (2748 |2758 9768 19777 2787 2797 
57 ~=2807 (2817 (2827 2837 2846 2856 2866 2876 2886 2896 

| | 
ee 

MvutTicore CaBies. 


Prior to impregnating, the paper-insulated cores are laid up together and 
wormed with jute. The lay generally adopted is 20 times the pitch diameter, 
(See Chapter I., page 47.) 

The diameter of a multicore cable is given in Table No. 37. 


TasuE No, 37.—Movuticorr Casurs FORMED OF SIMILAR CORES 
OF DIAMETER a. 


a 


Number of Cores Pitch Diameter Overall Diameter | 
2 10d 2-04 | 
3 1:1547 d 2°1547 d | 
4 1:414 ad 2°414d 
3 Mu (ie 27d 
6 2°0d 3°0d | 
7 20d 30d | 
| 


The laid-up cores are next insulated with paper, and the whole dried and 
impregnated. In the case of unequal cores, as for a 3-wire system, the smaller 
core is generally insulated with sufficient paper to bring its diameter equal to 
the other cores, 

The specific gravity of the worming jute is 0°54, and the weight in kilo- 
grammes per kilometre is given by (A — a) 0°54, where A is the overall area o 
the laid-up cores, and a is the total area of the insulated cores ; In other words 
(A — a) is the worming area in square millimetres, 


If d represents the diameter of any one core, then the sectional area of the 
worming jute is given by— 


2 core cables , : 2 ‘ F 1°571 da? 
3 :, 5 ; P ; 5. ISG aR 
4 -s : - : : - 1°485 a? 
5 on ; : : , - 1:°800 @? 
: F ? ; : 2 - 2°356 qd? 


. : : : an | ural? 
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_ The weight of jute worming in kilogrammes per kilometre is therefore 
given by— 


2 core cables . : ; : 5 Wess a? 

3 s : = 3 ‘ 5 WE MOE 

4 5 5 ; 5 ; 5 WO rr ak din 

5) - 5 s 5 . 0°972 da?! millimetres. 
6 = 5 ; 5 5 5 IRR Ge 

Ff 3 > A : : 5 Orsi? 


For low and medium tension cables it is sometimes economical to use sector- 
shaped conductors in the construction of multicore cables. The most economical 
sector-shape of the conductor can, however, not be used, due to the fact that the 
paper is cracked by the sharp angles. ‘These angles haye therefore to be 
rounded, and a small amount of jute packing is necessary to bring the cable up 
to circular form. The overall area of sector cores laid up to form a 3-core 
cable is equal to— 


area of equivalent circular core x 3 x constant. 


The value of this constant depends upon the shape of the conductor; for 
sector cores built up on the 6-wire basis (see Chapter I., page 52), its value 
is about 1:155, therefore the diameter of 3 such sector cores laid up together is 
equal to 


D=dA/8 x 1°155 = 1°861 d. 


Thus, for a 3 x 100 sq. mm. sector conductor cable insulated with 4 mm. 
of paper, copper to copper and also copper to lead sheath ; the equivalent 
circular conductor would consist of a strand of 19 wires of diameter 2°59 mm., 
. diameter of strand = 5 x 2°59= 13 mm., diameter of insulated circular core 
=13+4=17mm., therefore the diameter over the three laid up sector cores 
would equal 17 x 1°861 = 31°7 mm., and the diameter under the lead sheath 
would equal 31°7 + 4 = 35°7 mm. 


The compounds used for the impregnation of paper cables can be divided 
into two groups, viz. resin oil compounds and castor oil compounds, Castor oil 
has the important property of retaining its greasiness at very low temperatures, 
and thus allows of the sliding of the paper layers on one another when the 
cable is bent. Resin oil, however, is much cheaper than castor oil, and at 
ordinary temperatures appears to equal it in useful properties. The impreg- 
nating compounds generally used are composed of some or all of the following 
ingredients in various proportions :— 


Resin oil or castor oil. 
Resin. 

Yellow ceresine (cerasin). 
Vaseline (petroleum jelly). 
Venice turpentine. 

Palm oil. 


The following compounds, used by various cable manufacturers in England 
or on the Continent, show the percentage of the various ingredients used :— _ 


A.—Resin oil .. . 68 per cent. ‘ 
Resin . 2 20 eS Price 27°0/— per 100 kilog. 
Ceresine c o 6 " or 12°3/— per 100 lb. 
Vaseline . 7G * 

B.—Resin oil. . 50 per cent. Price 20'15/— per 100 kilog. 
than oe eee or 9°16/- per 100 Ib. — 


I 
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C.—Castor oil. . 55 per cent. 
Resin . ; ee 5 Price 57°75/— per 100 kilog. 
Ceresine . Pe : or 26°2/— per 100 lb. 
Vaseline. . 4 - 

D.—Castor oil . 70 per cent. \ Price 44°0/— per 100 kilog. 
Resin . : 30 * } or 20°0/— per 100 lb. 


Generally speaking, the percentage of oil varies from 45 or 50 for low tension 
cables, to 70 for high tension cables. 

All the ingredients should, of course, be quite free from acids. ' 

Paper soaks up approximately 80 per cent. of its weight of impregnating 
compound. : 

‘Table No. 38 gives the approximate prices of various materials, which prices 
are, of course, liable to variation from time to time. 


TasBLE No. 38.—Priocus oF MATERIALS. 


ee ee eee 
| Prices in Shillings per 
Material 
100 kilog. 100 lb, avoir. 

Manila paper. 80-0 36°30 
Cellulose paper . 40°0 18°15 

Castor oil . : 59°0 24°95 

Resin oil. : 22°0 9°98 

Yellow ceresine . 100-0 45°36 
Vaseline. : 40°0 18°15 

Resin ; : 18°3 8°33 

Venice turpentine 40-0 18°15 

Palm oil. : 60°0 27°22 

Jute worming. 35°0 to 37°5 15°9 to 17:0 
Cotton tape - /29°7 per 100 sq. metres 25-0 per 100 sq. yards 


—_—_———o Sees 
Dreiecrric ReEsisTANce. 


The dielectric resistance of paper insulated cables can be varied between very 
wide limits by the alteration of the composition of the impregnating compound, 
and also by varying the temperature of the drying operation. 

Abnormally high dielectric resistance, therefore, indicates either a very hard 
(vesinous) impregnating compound, or else a degree of charring of the paper due 
to drying at an excessive temperature ; in either case the paper will be very 
liable to crack or buckle when the cable is bent. 

Abnormally low dielectric resistance may indicate either insufficient drying 
of the paper or compound, or else a very soft (oily) impregnating compound. 

In the case of low tension cables, the dielectric resistance of normal cables 
should be between 400 and 60 megohms per mile at 60° Fahr. (after one minute’s 
electrification), according to the size and requirements. With increasing thick- 
ness of insulating paper, the impregnating compound must necessarily be made 
softer in order to allow of the cable being bent without cracking the paper; 
therefore, in the case of high tension eables having a dielectric thickness of even 
500 mils or more, 400 to 60 megohms per mile at 60° F. is a normal value for the 
dielectric resistance, 

The Engineering Standards Committee have issued no recommendations on 
the dielectric resistance of impregnated paper cables, 
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Table No. 39 gives the minimum dielectric resistance of various low-tension 
cables as recommended by the Institution of Electrical En gineers. 


Taste No. 39.—Minrwum Dienecrric Resistance or IMPREGNATED PAPER 
Insunatep L.T. Captus. (Recommended by the Institution of Electrical 
Engineers. ) 

ee ee 


Size of Conductor Effective Area of Conductor | Megohms per Mile 
| at 60° F, 
L.S.W.G. or inch square inch | square millimetre | minimum 
| | 
Upton Alo up to 0°028 up to 18:0 140 
19/18 PLO asl) OL034 ee 05 218 ales 120 
HS Vem 9/15 | -* 06), O76 38°7 ,, 49°0 110 
19/14 to) 082; 1 094 20985 COS OSto) 100 
37/16 jy Ty Woe ||, MUU ope eal pe TBS ay WBA | 90 
BS UF on OMpOUley? |) SSN aay | 155°6 4, 422 80 
SI // OSI 95 PA UO |) TAY 5 SEBS} 434 », 644 70 


Temperature Coefficient—The rate at which the dielectric resistance of im- 
pregnated paper decreases with increasing temperature varies with the compo- 
sition of the impregnating compound; it also varies considerably for any given 
impregnating compound according to the temperature—that is to say, the 
dielectric resistance variation per degree of temperature is not a constant 
throughout the range of ordinary working temperatures. . 

These variations can be seen from the following figures taken from dielectric 
resistance/temperature curves of paper insulated cables impregnated with five 
standard compounds. 


TasLE No. 40.—TEMPERATURE COEFFICIENTS FOR THE DIELECTRIC RESISTANCE 
oF IMPREGNATED PAPER CABLES. 


| 


impregnating Coefficient for 5° C. (15° C. to 20° C.) Coefficient for 10° C. (15° C. to 25° C.) 
Compound or 9° F. (60° F. to 69° F.) or 18° F, (60° to 78° F.) 
A 1-620 2°680 
B 1°590 2°440 
C 1°940 5° 000 
D 1°606 2°956 
K 2°460 | 4:910: 


| 


Curve No. 4 shows the specific dielectric resistance of impregnating com- 
pound A at various temperatures. 

The dielectric constant (or specific inductive capacity) of unimpregnated dried 
paper varies between 1:8 and 2°2: of impregnated paper as used for cables 
between 2°8 and 3°8, ; 

The dielectric strength of a 6 mil dried and impregnated paper averages 
3500 volts, that is, 23,000 volts per millimetre. This figure varies for different 
impregnating cable compounds. ; 

The average dielectric strength of an impregnated paper cable of best manu- 

I 2 
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SPECIFIC DIELECTRIC RESISTANCE (CUBIC C.M) IN 10* MEGOHMS 
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facture is 20,000 volts per millimetre. Higher dielectric strength can often 
be obtained, but generally by sacrificing one or more of its other essential 
properties. There are various “silk waste” papers which have a dielectric 
strength of 30,000 volts per millimetre when dried and impregnated with cable 
compound. 

The dielectric strength of a cable varies with the temperature. To deter- 
mine the amount of this variation for impregnated paper cables tests were 
carried out on 18 lengths of cable, each 1 yard long. The cable consisted of 
a conductor of 120 square millimetres cross section, insulated with 4 millimetres 
of paper, impregnated and lead covered. These lengths were immersed in oil 
at various temperatures, and when they had assumed the temperature of the 
oil, voltage was applied, and increased by steps of 5000 volts, at intervals of 
10 seconds, until breakdown occurred. 

Table No. 41 gives the results of these tests, which are also set out in 
Curve No. 5. 


Taste No. 41.—Erreot or TEMPERATURE ON DIELECTRIC STRENGTH OF 
IMPREGNATED PAPER CABLE. 


a 
| 


pen: Breakdown Average Tem- Breakdown Average 
a | Voltage Valais Sa es Voltage | Vales 
| 
4°C | 50000 45° C. 60000 
4 55000 53300 45 55000 56600 
4 55000 45 55000 
§) 65000 60 55000 
9 60000 62500 60 65000 56600 
8) 62500 60 | 50000 
30 60000 | 79 55000 
30 70000 | 65000 75 50000 | 53300 
30 65000 | 7 | 55000 | 


7 7 ie 1 
CURVE N°6. 
6 | = je 
IELECTRIC LOSS ON 1328 METRES| OF 1600 VOLT 
e IMPREGNATE PAPER GABLE. ie 
A 
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The dielectric loss in impregnated paper cables varies between 0:9 per cent. 
and 5 or 6 per cent. of the capacity current according to the electric stress per 
unit thickness of the dielectric, and according to the temperature of the dielectric. 
Even higher percentage loss has been observed at high temperatures, and also 
when the dielectric is strained by excessive voltage. The average dielectric 
loss at ordinary temperatures and when working with a normal factor of safety, 
can be taken as 1°8 per cent. of the capacity current. The effects of high 
temperature and excessive electric strain on the dielectric can be seen from 
Curve No. 6, which shows the dielectric loss on 1328 metres of 16,000 volt paper 
cable at temperatures 16°6° O. and 27°4° C., and with voltages up to 40,000 volts. 
Paper cables should on no account attain a temperature higher than 90° C.; 
the Institution of Electrical Engineers recommend a maximum temperature of 
80° C. 76° F.). 


CHAPTER ITI. 


IMPREGNATED JUTE INSULATION. 


IvPREGNATED jute is, at present, very seldom used for insulating cables, having 
been almost completely supplanted by impregnated paper. 
Its use is considered only in the case of small conductor multicore cables 
such as signal cable, pilot cable, and the test wires in paper insulated cables. 
Jute Scale.—Jute yarns are measured by the yarn trade by their weight per 
14,400 yards, thus 48 1b. jute weighs 48 Ib. per 14,400 yards of yarn; or by the 
number of yards that weigh one-three-hundredth part of a pound avoirdupois, 


thus 48 Ib. jute weighs 1 Ib. per 300 yards or sao lb. per 1 yard, whieh size is 
known as | Lea jute. ‘ 


The following Table No. 42 shows this yarn trade method :— 


TaBLE No. 42.—Jurr Soar. 


LS OO ee 


Number of Leas A= Yards of Yarn | B= Weight of Yarn 
per Ib. per 14,490 yards 
1 300 48 lb. 
2 600 24 4, 
3 900 V6" 5 
6 | 1800 ee | 
9°6 | 2880 ls 
16 | 4800 3 
| ” 


Se ee eee 
‘ 
Basis = 14,400 yards = A x B,andA = number of Leas x 300, 
Cable manufacturers, however, me 
per nautical mile (2029 yds.) of yarn ; 
shown in Table No. 43. 


asure the jute by its weight in Ib. avoir. 
the relation between these two methods is 
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TasLe No. 43.—CasiLe TRADE JuTE SCALE. 


119 


Cable Trade Jute : 
Measure, Weight per 14,40¢ 
i.e. weight per yards (Jute Trade Number of Leas 
2029 yards Measure) 
4 o7 1°77 lb. 27 
ip tb | 3 : x ” 135 
aie [* 6°8 
‘St cp 56 BO ts 0°85 
- ? ie 2” “68 
Ay 3) ” -56 
| lone, 113 35 “42 
| 24 ,, Eee Sie “28 


Continental cable manufacturers measure jute by its weight in kilogr 
” J orammes 
per kilometre of yarn. Table No. 44 shows the corresponding (approximate) 


English yarns. 


TasLe No. 44.—ContTInENTAL JUTE SCALE. 


Weight of Yarn per | Weight per nautical 


| kilometre | mile of Yarn 
| 
0°125 kilog. 8 oz. 
xD 9 16 ” 
HD) a 2 1b 
Ci Pee are Bet 
| ORY vee, O) ep 
) 20 » | 8 ,, 
| 2°5 ” 10 ” 


Number of Li 


eas 


The number of yarns required to com- 
pletely cover any conductor (or cylinder) 
depends upon the diameter of the conductor, 
the length of lay adopted, and the size of 
the yarn used. In Fig. 5 let A B represent 
the circumference of the conductor; draw 
BC perpendicular to A B, marking off B D 
equal to the length of lay of the yarns; 
join AD. Then A D gives the lay of the 
jute yarns on the conductor. Upon A B 
draw a semicircle, cutting A Dat H; join 
B E. Then B E gives the width of the 
ribbon of yarns which will just cover the 
conductor of circumference A B with a 
length of lay equal to B D. 

Curye No. 7 shows the method of deter- 
mining the width of the necessary ribbon 
of jute yarns to completely cover any con- 
ductor; the number of jute yarns necessary 


is given by Table No. 45, which shows the number of yarns of var 
n. in width. This table also gives the increase of diameter 


form a ribbon 1i 
due to one layer of the various yarns. 


Fic. 5. 


ious size which 
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Tasie No. 45.—THIcKNESS OF JUTE YARNS. 


Size of Yarn ee Increase of Diameter for | Increase of Radial Thick- 
: WeseretaGape one layer ness for one layer 
Ib. per | Kilogrammes bon one 
Nautical Mile per Kilometre| inch wide mils mm, mils mm. 
4 | 0°125 ae 20 0°5 10 0°25 
1 *25 as 30 *75 15 *375 

2 3) se 40 1:0 20 20, 
3 “719 oh 60 eS) 30 OUD 

5 1°25 16 Toe ee 20 39°5 1:0 

6 | bos 14 87 2°2 43°5 IU 

ie 1°75 13 95 2°4 4T°5D 1197) 

8 2°0 12 102 2°6 51 11933 

9 2°25 11 110 2°8 55 1°4 
10 2°95 11 118 3°0 518) 125 
116 2:7 10 126 BI) 63 1556) 
12 p28) 10 134 3:4 67 17 
13 aeilieh BS 142 | BEG alt 1°8 
14 3°4 a 150 3°8 75 {  ilv6) 
15 ay ouay a 158 4°0) 79 i ew) 
16 aye) : 165 4°2 Rpighys | Gea 
£7 cS eel ae 173 4°4 86°5 | 7) 

a el a lel I a 


The layers of jute yarn are applied to the conductor with a right and left- 
handed lay alternately. When insulated to the requisite thickness the cable is 
dried and impregnated. 

« By the older method the cable is subjected to a temperature of about 270° F. 
(133° C.) in a steam-coil chest, or pan, for 70 to 100 hours; this method is very 
slow, and the jute becomes more or less perished. By the new (comparatively) 
method’ the cable is subjected to a temperature of about 230° F. (110° C.) in a 
steam-coil vacuum chamber for from 16 to 36 hours. 

The cable, after drying, is impregnated with compound for from 2 hours to 
even 24 hours in the case of concentric conductor cables, according to the thick- 
ness of jute insulation and the nature of the impregnating compound. The 
cable is next lead or bitumen sheathed, as required. 


Table No. 46 gives the thickness of jute for low tension cables as recom- 
mended by the Engineering Standards Committee ; for high tension cables 
this body consider only paper and rubber insulation. 


Table No. 47 shows the thickness of jute insulation for low tension cables as 
recommended by the Institution of Electrical Engineers. 


Table No. 48 shows the thickness of jute insulation for low tension cables as 
recommended by the Verband Deutscher Blektrotechniker; for high tension 
cables the thickness is left to the cable manufacturer to decide. 
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TasLe No. 46.—THICKNEss OF JUTE INSULATION FOR CABLES up TO 660 VoLTs 
Pressure. (As recommended by the Engineering Standards Committee.) 


| | 
: | Concentric Triple Concentric |, Win and 3-Core 
Geman ot Single Cables Cables (over each Cables (over each speetccy: s 
Conductor) Conductor) Conductor and Lead) 
8q. inch | sq. mm. | mils nm. | mils mm. mils mm. mils mm. 
ee8) | : 
0°025 16°13} 80 2°03 | 80 2°03 80 2°03 90) 4) © 225 
*050 32°26) 80 2°03.) 80 | 2:03 80 2°03 90)" i 2 229 
‘075 48°4 80 2°03 | 80 | 2-03 SO Time 2-03 90 2°29 
100 | 64:5} 90 2-29! 90} 2:29) 90 | 2-99 | 100 2°54 
°125 80°6 90 AS29 a 90 A 229 90 2°29 100 2°54 
site 96°8 90 2°29 | 90 2°29 90 2°29 100 2°54 
*20 129 90 2°29 | 90] 2-29 90 2°29 100 2°54 
or 1 LOL 100 2°54 | 100 2°54} 100 | 2°54 110 2°79 
*30 193 100 2°54 | 100 2°54 | 100 2°d4 110 2°79 
Cts || PRR 100 2°54 | 100 2°54 | 100 | 2°54 110 2°79 
“40 258 100 | -2:54 | 100 | 2°54) 100 2°54 110 PTS) 
CE) Sy 100 | 2°54 | 100] 2-54 | 100 2°54 110 2°49 
“60 | 387 £10 |) 2°79) 110 J STO =. s Ss as 
“70 | 451 110 2°79 | 110 2°79 oa a is Bc 
“75 | 484 110 2°79) E10 2°79 Tighe 50 ae a 
“80 | 516 120 3°05 | 120 3°05 AS ec ac 5G 
OO Os 120 3°05 | 120 3°05 ‘fs ae a6 Ao 
1:00 | 645 130 3°30 | 1380 SoU wes we es = 
| | | 
ee ee ee ee 


Taste No. 47.—TurceneEss or Jute INSULATION FOR Low Tension CAsuns. 
(As recommended by the Institution of Electrical Engineers.) 


| 
Conductor} Conductor Section Jute Thickness Conductor | Conductor Section Jute Thickness 


L.S.W.G. —$—$<—___— L.S.W.G. 
or inch 


sq. inch | sq.mm. mils | mm, orinch | sq. inch 


sq-mm.| mils | mm. 


7/18  |0°012456) 8-036 | 80 


bo 
S 
oo 


19/-1010-14939 96-378 90 


GAN *016949)10°9385 80 ‘03 | 87/14 *18242)117°69 | 90 
19/20 ‘018979)12-244 | 80 ‘03 | 37/:082"| -19166123-65 | 90 
7/16 "022138 14-288 | 80 ‘03 | 37/:092”" +24196'155-65 | 100 
19/19 *028431/15°117 | 80 3 | 37/-101”| +29077187-59 | 100 


7/068") -024992'16-124 80 | 2-03 | 37/110”) +34490.299-51 | 100 
7/15 | 028019118076 | 80 | 2-03] 61/13 | -39767/956-56 | 100 
19/18 ge , 80 | 2°03 | 61/-098"| -45123291:12 | 100 
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TasBLe No. 47.—THICKNESS OF JUTE INSULATION FoR Low TENSION CABLES. 
(As recommended by the Institution of Electrical Engineers.)—continued. 


Conductor Conductor Section | Jute Thickness} Conductor | 


Conductor Section 
LS.W.G. |- - ——- TS WeGe ee 
orinch | sq.inch ‘sq.mm.| mils | mm. orinch | sq. inch sq. mm. | 
| } 
1/14 0:034591 22°317 | 80 | 2°03 61/+101"'0°47928 309° 21 
isa) 045925 29°629 | 80 | 2°03 | 61/:108”| -54802353-56 
7/°095"| -04877831°470 | 80 | 2°03 61/-110"| *57341 369° 94 
19/058”) *049623 31-783) 80 | 2°03 | 61/:118"| +65420 422-06 
19/16 "059983 38°699 80 | 2°03 91/°098"| +67308 434: 25 | 
19/15 | -075916)48°978 | 80 | 2:03 | 91/101”) + 71492 461-24 | 
Tyee * 093724 60-467 |} 90 | 2°29} 91/12 | *75802.489-05 | 
19/:082’| °098468|/63°528 | 90 | 2°29 | 91/-110”| -84801|547-10 
37/16 | -11675 |75°324 | 90 | 2-29 91/:118"| *97584 629°58 
19/13 | °12395 |79°967 | 90 | 2°29 |127/:101"| °99765,643-68 
37/15 “14776 |95°332 | 90 || 2°29 


Jute Thickness 
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TasLe No. 48.—THIcKNESS oF JUTE INSULATION FOR CABLES UP ‘TO 
700 VoutTs PRESSURE. 


(As recommended by the Verband Deutscher 


_ 
‘at 
o 

www WNNMNnNmnNwrDPy 


sq. mm, 


Elektrotechniker.) 
Section of Conductor Single Cables Concentric and Multicore 

sq. inch mm. mils mm, mils 

0° 00155 1-75 69 2°3 90°7 
00232 17) 69 2°3 S107) 
*00387 1°75 69 2°3 90°7 
0062 1°75 69 2°3 90°7 
*0093 1°75 69 2°3 DOM 
“0155 1°75 69 2°3 90°7 
0248 2°00 7h!) 7263) SOY 
*0387 2°00 79 2°3 90°7 
*0542 2°00 79 2°3 90°7 
‘0775 2°00 18) 2°3 90°7 
*1085 2-00 79 2°3 90°7 
“147 2:00 79 2°3 SX EY/ 
“186 2°00 79 2°3 90°7 
232 2°25 88°5 2°3 90°7 
+286 2:25 88°5 2°5 Glee) 
372 2°50 98°5 2°5 98°5 
"480 2°50 98°5 2°8 110 
*620 2°50 98°5 2°8 110 
“775 2°75 108 ite sis 
*968 2°75 108 : C 

1°240 3°00 118 

1°550 3°00 118 
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Table No. 49 gives the thickuess of jute insulation generally adopted by 
Continental cable manufacturers. 


Taste No. 49.—THICKNESS OF JUTE INSULATION IN MILLIMETRES. 
(Continental Practice.) 


Working Pressure in Volts 
Type of Cable 


| Uptosoo | 700 1000 2000 3000 
Single . . | Ie to-1-5 [L765 to:2-0 | 2-0 to 2-4 | 2"5 to 3-0) | 320 
Twin . F Pip |e Era epee Wee ty Bryer al [ WAPL De ey AOS | 3°0 4:0 
Three core fe Sa SO OUD ake) reno ail 3-0 4:0 
Concentric eet 2°3 Dine 3:0 5:0 6°25 
Triple concentric . | 223 2-5 3:0 : 530 6°25 


Jute yarn under lead sheathing has, owing to compression, a specific gravity 
of 0°875; therefore, if the under and over diameters of any layer or layers be 
dand D millimetres respectively, the weight of the jute can be calculated from 
the following formule— 


weight in kilogrammes per kilometre = 0-687 (D? — a2); 
weight in Ib. per 1000 yards = 1°385 (D? — d?); 
weight in lb. per statute mile = 2°438 (D? — d?) 


There are two classes of impregnating compounds used for jute cables :— 

(i) Ceresine compound, consisting of approximately equal weights of ceresine 
and Venice turpentine, with which the cables are impregnated for from 2 to 5 
hours at a temperature of about 230° F. (110° C.). 

Gi) Asphaltum compound, consisting of varying proportions of asphaltum 
and resin oil: the compounds average 70-80 per cent. of asphaltum to 30-20 per 
cent. of resin oil; the cables are impregnated for from 2 to 24 hours at a 
temperature of about 230° F. (110° C.). 

Jute yarns soak up approximately 80 per cent. of their weight of impregnating 
compound. 

Table No. 50 gives the approximate prices of the various materials, which 
prices are, of course, liable to variation from time to time. 


Taste No, 50.—Prices or Marertrats. 
a 
' Price in Shillings per 
Material 


100 kg. | 100 Ib, 
d oS ee 
Ceresine : 6 : 3 : : 100 | 45°36 
Venice turpentine . ; 5 : F 40 18°15 
Asphaltum . : : 5 : : 28 12-70 
Resin oil : ‘ : : ee 22 9-98 
Insulating jute, best quality . é pal 43 to 45 19°5 to 20°4 
» 9 ~—- Second quality ‘ : 40 to 42 18-15 to 191 
Worming jute ; : : : 5 | 35 to 37°5 | «15°9 to 17°0 


nn 
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Dielectric Resistance—The dielectric resistance of impregnated jute cable 
varies with the composition of the impregnating compound, and also with the 
time and temperature of the drying operation. The average value is about 
30x 108 megohms per cubic centimetre at 15°C. alter one minute’s electrification. 


#4 Table No. 51 gives the minimum dielectric resistance of cables insulated 
with various thicknesses of jute yarn, and impregnated with a standard compound. 


TapiE No. 51.—DieceoTrto Rusistance or IMPREGNATED JUTE 
Cases, IN Mmcoums PER KILOMETRE aT 15° C. arrer OND 
Minute’s ELECTRIFICATION. 
ee ————————— COCO 
Section 


Reondactor Thickness of Dielectric in Millimetres 


nw 
bs 
oO 


mm.2 sq. inch 1:00 | 1°25 | 1°50 | 1°75 | 2°00 2°50 | 2°75 | 3°00 | 4°00 | 5°00 


40-0062 | 3450 4030 4580/ 4980 5530 5950, 6340 6700| 7050, 8210 9170 

6 0093 | 2960 3510 3990 4440 4870 5250 5620 5950 6270 7400 8300 
10 0155 | 2180 2630 3010, 3390) 3740) 4050, 4370 4670, 5180, 5920 6750 
16 0248 | 1800 2170 2510 2840 3130 3430 3970 4210 5100 5870 
25-0387 | 1380| 1670, 1960, 2240 2480 2720 2980 3180 3400 4180 4850 
35 +0542 | 1220, 1500 1750 2000) 2220 2450 2660 2880 3070 3800) 4440 
50-0775 | 1050. 1300 1510 1710 1925 2120 2310, 2500) 2680 3340 3930 
To 1085 | 900 1100) 12 300] 1460, 1610, 1760) 1920] 2060) 2610/3080 

a ° i) 5 | ek 
120 186 | 700, 860 1020 1180 1320 1460 1600 1740 1880 2380 2840 
150-232 | 630) 770 915 1050 1190 1320 1460 1590, 1710 2160 2580 
151 -286 | 565| 685 820 945, 1060 1180 1300) 1410 1520, 1950, 2340 
910 °325 | 585) 655, 775, 900) 1015 1090, 1230, 1850 1450, 1865, 2250 
240-372 | 500) 625, 740 850) 960 1080 1180) 1300 1390, 1780) 2140 
980 -434 | 470 585, 690, 800 900 1025) 1105 1210 1300, 1680) 2030 
810| -480 | 445) 535) 665) 770) 865, 965 1060 1160 1250 1610 1940 
B55| 550 | 415) 515| 615) 710, 810, 900) 995 1080, 1170, 1510 1830 
400 620 | 400| 495| 585) 675, 765, 860, 945 1035) 1110 1440 1750 
Te Ae) oe SS yee tt To leh i 
625 -968 | 320) 400| 470) 540) 620, 6 
795| 1-123 | 300| 380, 450| 515) 585, 655, 725) 795) 855) 1110) 1350 
3001-240 | 280/ 350) 415, 480, 550, 615| 675) 740) 810) 1050) 1280 
1000 1°550 | 255) 275) 380) 445) au 560| 625| 675| 735) 960| 1175 


Se) 
a 
S 
S 


Temperature Coeficient.—The rate at which the dielectric resistance decreases 
with increasing temperature varies with the composition of the impregnating 
compound. Tables Nos. 52 and 53 show the coefficients for two standard classes 


of cables. 
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Taste No. 52.—TEmprraturE COEFFICIENTS FOR IMPREGNATED 
JUTE CABLES. 


The dielectric resistance at 15° OC. is equal to the D.R. at {° C. multiplied 
by the coefficient for t° C. 


sl)... SS > EEE 


[a Coefficient EG. Coefficient 1'C: | Coefficient Cc; Coefficient 
0-0 | 0-0689 | 10-5] 0-409 | 21-0} 9-99 | a1e5 10-9 
0°5 0672, | 11-0} 9-458 «1 21-5} «68-11 | g2-0] 41-3 
1:0 0709 | 115 "500 | 22-0] 3-38 | 32-5) 11-7 
15 0748 | 12-0 5581 22-5 | 3-58 «| 33-0] 1-9 
2-0 “0794 | 12-5 ‘614 | 28-0} 8-80 | 33-5] 12-2 
2°5 0845 | 13-0 675 | 98°5 4:10 |34:0| 19-4 
3°0 0901 | 135 “744 24-0 | 94-35 | 34-5] 9-7 
3°5 0965 | 14-0 “821 | 04-5 4°54 135-0 9-9 
4:0 1030 | 14:5 907 | 25-0 4°91 185:5 | 13-9 
4°5 "1130 | 15-0} 1-000 | 295-5 5°25 1360] 13:5 
5:0 1230 115-5] 1-10 26°0 5°58 | 36:5] 13-8 
55 136 16:0 | 1-92 26°5 5:96 1370] 14-2 
6:0 “152 165 | 1:34 27°0 6-34 | 37-5 | 14:5 
6°5 “172 17°0| 1:46 Q7°5 6-91 | 38-0] 14-8 
7-0 “194 17°5 | 1-60 28-0 760 | 38:5] 15-9 
75 “219 18:0 | 1:76 28°5 8:00 |39:0| 16-0 
8-0 244 18-5 | 1:90 29°0 8-69 | 39:5] 17-4 
85 273 19°0 | 2-07 29°5 9:50 | 40:0] 19:9 
9: 308 19°5| 2:26 | 30-0 9°81 - 

9°5 336 20:0 | 2-46 30°5 | 10-1 

10:0 -370 20°5 2°65 31°0 |) F10°3 


The dielectric constant (specific inductive capacity) of impregnated jute 
varies between 3 and 4. 


The dielectric strength 
volts per millimetre. 
The dielectric loss in impregnated jute cables averages 2 


capacity current, according to working temperature and the 
the dielectric. 


of impregnated jute varies between 4000 and 7000 


-3 per cent. of the 
electric stress upon 
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TasLe No. 53.—TEMPERATURE COEFFICIENTS FOR IMPREGNATED 
JurE CABLES. 
The dielectric resistance at 60° F. is equal to the D.R. at ¢° F. divided by the 
coefficient for ¢° F. ; 


el Coefficient oF, Coefficient (2 Be Coefficient oF. Coefficient 
25°0 19°47 38°0 6°526 51°0 2°154 64°0 0°7110 
25°5 18°95 38°5 6° 254 ol'd 2°064 64°5 *6813 
26:0 18°16 39°0 yes 52°0 egg 65°0 *6529 
26°5 17°40 39°5 9° 743 52°5 1°895 65°5 *6257 
27°0 16°67 40°0 5*503 53°0 1°816 66-0 +9995 
27°5 15°98 40°5 §°273 98°79 1:741 66°95 "5745 
28°0 15°31 41-0 5°053 54°0 1°668 67°0 *9505 
28°5 14°67 41°5 4°842 54°5 1°598 67°5 "5275 
29°0 14:06 42°0 4°640 55:0 532 68°0 *5055 
29°5 13°47 42°35 4°446 99°5 1°468 68°5 "4845 
30°0. 12°91 43°0 4-261 56°0 1°406 69°0 °4642 
30°5 12°37 43°5 4°083 56°5 1°348 69°5 *4449 
ea ott) 11°85 44°0 3°913 57°0 E29 70°0 *4263 
31°95 11°36 44°5 B30 (es) 57°5 1-238 70°95 4085 
32°0 10°89 45°0 32093 58°0 1:186 71°0 *3914 
32°5 10°43 45°5 3°443 58°5 1:136 71°5 8751 
33-0 Cees |) exert) 3°299 Bot) i al ete) 72°0 3594 
33°5 9°578 46°5 3°162 99°95 1:044 72°5 3445 
34°0 Syoalyey |) ay) 3°030 60°0 1:0000 | 73°0 +3301 
34°5 8°795 47°5 2°902 60°5 0°9583 | 73°5 *3163 
35-0 8428 | 48-0} 2-782 | 61-0 9188 | 74:0 | -3031 
35°5 8:°077 | 48:5 | 2°666 61°5 8800 | 74°5 *2904 
36:0 7°740 | 49:0 2°555 62°0 8432 | 75:0 2783 
36°5 7416 | 49°95 2°448 62°5 8080 

37°0 OUD 58:0 2°346 63°0 7743 

Coif) i) 6°810 50°5 | 2°248 63°5 | -7420 oc a 
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CHAPTER IV. 
INDIARUBBER AND GUTTA-PERCHA. 


(A) Indiarubber. 


THE species of rubber used for insulating electric conductors are chiefly: Para, 
Plantation Para, Mozambique, Accra Strip, Para Negroheads, Mollendo, Congo, 
Cameta Head, Gold Coast, Singapore, Santos Sheet, etc. 

For the manufacture of cable, the raw rubber is cut up into small pieces, 
soaked in hot water, and then masticated in rollers under a stream of water in 
order to separate and wash out the impurities. ‘Table No. 54 shows the average 
loss in weight by washing, and also the relative price of raw and cleaned rubber ; 
these figures are of course approximate, and yary from time to time. 

After the masticating process, the rubber sheets are dried either by being 
hung in steam-heated rooms for several weeks, or by being hung in shafts in a 
current of dry air, or by the more modern process—a few hours in a suitable 
vacuum heating cupboard. 

When thoroughly dry, the rubber is worked up again in the mixing rollers, 
and the mineral ingredients added and thoroughly mixed in. The rubber batch 
is next calendered into a sheet of the required thickness, and finally cut into 
strips ready for the rubber-covering machine. 


Taste No. 54.—INDIARUBBER. 
ee ee 
Relative Price 


Rubber Species in Wotitg ) Cleaned, 
Raw | exclusive of 

| Wages 

Para.) aaa 17 100 | 120°5 
Plantation sheet . 1 92°3 93°3 
Plantation crépé . ‘ : 1 80°8 81°6 
Para negroheads . ; ; 31 63°2 91°6 
Cameta ‘ ‘ : : 27 80°8 110°7 
Mozambique spindles . ; 28 61:9 86°0 
Accra strip . : ‘ : 24 | 65°8 86°6 
Borneo ‘ : : : 40 52°6 87°7 
Common Borneo . . a | 53 | 28-9 61°5 
Mozambique ball . : 6] 20 | 71:0 88°8 


a 

The chief ingredients mixed with the rubber to form the rubber compounds 

are: zine oxide, French chalk, whiting, zine white, magnesia, prepared lime 

coresine, litharge, plaster of Paris, and sulphur. i 

There are three standard methods of applying the rubber to the conductor :— 

(1) Lapping—The conductor is spirally lapped with the rubber in the form 

of a ribbon. The first layer generally consists of pure rubber; the separator 

rubber is next applied, and finally the jacket rubber. ‘Lhe rubber-covered con- 

ductor is next lapped with indiarubber-saturated tape and then vulcanised. 
This method of covering is generally only adopted in the case of large cable. 
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(2) Longitudinally Covering.—This method is universally used for covering 
ordinary size conductors, one machine applying the pure, separator and jacket 
rubbers in one operation. The conductor or conductors are fed through rollers 
between two ribbons of rubber, semicircular grooves in each roller forcing the 
rubber round the conductors and cutting off the excess rubber, the pressure at 
the joint being sufficient to make the freshly-cut rubber to adhere, thus forming a 
circular tube of rubber round the conductor. In the case of the small-size cable, 
one three-headed longitudinal machine can apply the three rubber coats to as 
many as 24 conductors in one operation. Some engineers specify that the pure 
rubber shall be spirally lapped on to the conductor, and not longitudinally 
applied. The rubber-covered core is next lapped with india-rubber coated tape, 
and finally the whole vulcanised together. 

(8) Forcing—This method is extensively used on the Continent and in 
America for insulating the lower qualities of cable. The tinned conductor is 
passed through a forcing machine, which, by means of a worm wheel, forces the rub- 
ber through adie around theconductor. The core is coiled direct into chalk pans 
and vulcanised, the layer of tape, if needed, being applied after vulcanisation. 

Vulcanisation is generally effected by coiling the rubber-covered core on to 
an iron drum, which is placed inside a steam-jacketed vulcaniser. The steam 
pressure in the vuleaniser should not, generally speaking, exceed 40 Ib., nor 
should the time of vulcanising greatly exceed 13 hours. Of course, no hard and 
fast rule can be given for the pressure and time, but extensive tests (given later) 
show that the above given values should only be exceeded in exceptional cases. 
It must also be remembered that although over-vulcanised rubber has a very 
high dielectric resistance (electric) its mechanical properties are poor and its 
durability is considerably diminished as oxidisation of the rubber may follow in 
a comparatively short time. 

Table No. 55 gives the thickness of rubber insulation for internal wiring 
cables, as recommended by the Engineering Standards Committee. 

Table No. 56 gives the thickness of rubber insulation for various cables also 
recommended by the H.8.0. 


Tapie No. 55.—l'n1cKNEss or Rugpper. (As recommended by the 
Engineering Standards Committee for internal wiring cables.) 


| 
Con- | Effective Area Min.Thickness]  C°D- Effective Area Min.Thickness 
ductor | ductor 
L.S.W.G. | i Es | HCE EG ; esata ics t 
or inch sq. in. 8q.mm. | mils) mm. or inch sq. in, sq.mm. | mils} mm. 


°1675 | 35 (0-889 19/18 |0°033740) 21°768 | 54 | 
-1684 | 36 | -914 7/14 *034591) 22°317 | 54 
5890) | 36.) -914 | 7/095" “048778 31°470 | 59 
9314 | 38 | -965 119/-058’”| °049623) 31-783 | 59 
(6) || a1 |) CRNEE TT ISAK *059983 38°699 | 62 
O(a || Si |) SRE) )) IRAE: *093724 60°467 | 70 
7338 | 39 | -991 |19/-082"| -098468) 63°528 | 71 
*2429 | 388 | -965 | 37/16 *11675 | 75°324 | 75 
4337 | 40 /1°016 |19/:092"| -12395 | 79°967 | 76 
-5191 | 41 /1°041 |19/-101”| -14939 | 96-378 | 81 
| 8:036 | 44 j1-118 | 37/15 14776 | 95°332 | 80 
19/20 | -018979/12-244 | 48 |1°219 19/12 *15839 |102°19 | 82 
7/16 | -02213814:283 | 49 1°245 | 37/14 *18242 /117°69 | 86 


——— 


1/18 0001809 
3/22 | -O01811 
L/IT | -002463 
3/20 +002994 
1/16 | 003217 
1/15 -004071 
7/22  -004237 
1/14  +005026 
3/18 005322 
7/20 | -007005 
7/18 | -012456 


RDPWWNNNRRRE 
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TaBLE No. 56.—THICKNESS OF RUBBER INSULATION. 


—— ——————eeeeeeeEeeeEeEeeEeeeeeeeeeEeeeSeeseseseseeseseSsese 
Section of Single Cables for Pressure of Concentric 
Conductor = : = 2 

660 volts | 2200 volts | 3300 volts | 6600 volts 11,000 volts} 660 volts | 2200 volts 

sq, | sq. a a) key ae ; ae ry 

inch | mm. | mils | mm. | mils |Tam. | mils mm.) mils }mm. | mils} mm./} mils | mm. | mils | mm. 


0-025 16-13 62 1°57 110 2-79 130 3-30 200 5-08 290 7-37, 62 1:57 
*050'82°26| 62 1-57 110 2-79 130 3-30 200 5-08 290 7-37) 62 |1-57 
| 

| : 
-07548°4 | 66 |1-68 120 3-05! 140 3-56 2105-38 300 17-62) 66 [1-68 eee 


*100\64°5 | 71 |1-80 120 |3-05 140 3-56) 210 |5-33| 300 '7-62! 71 [1-80 


*125|80°6 | 76 |1:93) 120 |3-05] 140 3-56 210 [5-33 300 |7-62) 76 |1°93) 


°20 | 129 | 87 |2°21) 130 |3+30) 150 8-81) 220 5-59 310 7°87| 87 [2°21 


"15 |96-8 | 80 [2-03] 130 /3-30| 150 3-81) 220 |5-59 310 7-87) 80 es 
"25 | 161 | 94 |2°39| 180 3-30) 150 |3-81/ 2205-591 310 I7-87| 94 2-89f 


"SOH Loe AOT IZ OGl is Se foe Ill accel ol eee -» | «. | 101 /2°56 
SOD PAG HTOTAA IA oe on a ee ve} as | coe | LOW AY 2 


2205) 208 | EUBIOS Th a eol ey Mec Nine. Bor | ieomel|) ors fet Ea} 
SOOM Baz | L2LIS OTs yl) sual ke ee aa) |) wom sae Let 
*60 | 387 | 125/83 

B70.) AOU 12913 +28) cd cx) Eh oce 60) iach i coo |e oa. ie4e) 


*80 | 516 | 133 


*90 | 581 | 187/38: “48 


Ce ey co 

aS 
ies) 
fa 
oe 
=<] 


2 
3 
3 
3 
nip 4841) 1BL IS 88h oe Wn tee liso || co || oo. iil s9Gs} 
3 
3 
3. 


1°00 | 645 | 141 58 


on ‘ on oe +. 
Of) oe oe - oe 


In the case of concentric cables having the outer earthed, a reduction can be 
as e.g. 130/80 mils, which means that for unearthed working the inner and outer 
shall have a thickness of 130 mils and the outer dielectric a thickness of 80 nnils. 
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(As recommended by the Engineering Standards Committee.) 


ee ee 


Cables fur Pressure of Three-Core Cables for Pressure of 


3300 volts | 6600 volts |11,000 volts] 660 volts | 2200 volts 3300 volts | 6600 volts 11,000 volts 
| 
= | 


: 
mils | mm. | mils mm,| mils}mm.|mils|mm. mils |mm._ mils mm.! mils |mm. | mils | mm. 


130 |3°30 200 5-08 | 290 |7-37 ide jee an nae 
ay pave 2 |1+57 110 2-79] 130 3-30] 200 |5- 08! 290 '7-3 
80 |208| "90 [2-29 | 100 |254 |J°% | 9%) 110 2°79) 180 |3-30 tue 


130 | 3°30 200 5-08, 290 ce 
80 | 2°03) 90 | 2:29) 100 | 2°54 
140 [3°56 210 5:33 | 300 7-62 \66. 3-05 -56| 210 15-331 300 |7- 


| | | 
62 1-57) 110 2°79) 130 |3°30, 200 |5- 08} 290 |7-37 
| 


z ie | 1°68) 120 
90 |2°29 | 100 2°54 | 110 2°79 

140 | 3:56) 210 | 5-33} 300 | 7-62 
90 | 2-29) 100 | 2:54! 110 | 2°79 


71 |1°80) 120 |3°05) 140 |3°56) 210 |5-33) 300 |7-62 


90 |2°29 100 2°54 110 |2:79 
150 | 3°81) 220 | 5°59) 310 | 7:87 


Op Looe | tao ron | era torn |}76 [1:98] 120 |8-05| 140 |3-56) 210 [5-30] 800 [7-62 


ao 
S 
ins} 


2-03) 130 |3° 30) 150 |3-81) 220 |5-59| 310 |7-87 


100 | 2°54; 110 | 2°79] 120 | 3:05 


150 3°81 | 220 [5°59 | 310 17°87 137 Jo.01) 130 /8-30/ 150 13-81| 220 [5-59] 310 17-87 
100 |2°54 | 110 |2°79 | 120 3-05 |/ 


eee) oe) 2 10) 8 {94 2-89 180 3°30 150 8-81 220 5:59 310 7-87 
100 | 254 110 | 2°79 120 | 3:05 


101 |2°56 


107 2°72 


113 |2°87 
121 |3°07 


| 

| 

| 

| 
reels 

| 


de in the thickness of the outer dielectric ; this is shown in the above table, 
iciaisas shall be 130 mils each, but for earthed working the inner dielectric 
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Table No. 57 gives the thickness of rubber insulation for various cables as 
recommended by the Institution of Electrical Engineers. 

Table No. 58 gives the thickness of rubber insulation for cables up to 
1000 volts working pressure, as recommended by the Verband Deutscher 
Elektrotechniker. 

Table No. 59 gives the thickness of pure and yulcanised rubber for ordinary 
low tension cables according to the average English practice, the tendency at 
present, however, being to increase the thickness of pure rubber very eonsiderably 
(from 50 to 100 per cent.). 

Curve No. 8 gives the thickness of rubber insulation usually adopted by 
Continental manufacturers. 


Taste No. 57.—Tuickness or Rupser Insunation. (Recommended by 
the Institution of Electrical Engineers.) 


Up to 250 Volts | Up to 650 Volts 
Size of Effective Area of 
Conductor Conductor Han ie eae 
LS.W.G. | _ Minimum Minimum Minimum Minimum 
or | thickness | Insulation thickness Insulation 
inches : in Megohms in Megohms 
| Square Square <a permile |—___,____| per mile 
inch | millimetre | mils | mm, 60° F. mils ae 6U° F. 
me | = = ~~ 
| | i 
3/25 | 0°000924 | 0°5961, 34 | 0-86 | 2000 G2) sod 5000 
3/24 “OOLLIS 7 UYSy)| ae “86 2000 62 | 1°57 5000 
3/23 *001330 *8584| 35 “89 2000 62) | 1°57 5000 
1/18 *001809 1°1674| 35 *89 2000 G2 Leo 5000 
3/22 “001811 1°1684] 36 “91 2000 62 | 1°57 5000 
7/25 *002162 1°3948| 36 “91 | 2000 62 | 1°57 5000 
3/21 *002365 1°5260)} 38 “96 | 2000 62) 157 5000 
iM 002463 1°5890) 36 91 2000 62 | 1°57 5000 
7/24 *002610 1°6838| 37 "94 | 2000 62 | 1°57 5000 
3/20 002994 1°9314| 38 *96 | 2000 62 | 1°57 9000 
7/23 003113 2°0085| 37 “94 | 2000 62 | 1°57 5000 
1/16 *00322 2°075 36 ‘91 | 2000 62 | 1°57 5000 
3/19 00869 2°384 ay) || Bay) 1250 62 | 1°57 4500 
1/15 00407 2°627 37 94 1250 62 | 1°57 4500 
7/22 00424 2° 734 39 ‘99 | 1250 62 | 1°57 4500 
1/14 *00503 or243 38 ‘96 | 1250 62 | 1°57 4500 
3/18 00532 3°434 40 | 1:02] 1250 62 | 1°57 4500 
7/21 *00553 3°571 40 | 1°02 | 1250 62 | 1°57 4500 
7/20 -00700 4°519 41 | 1°04 900 62 | 1°57 4000 
7/19 ‘00865 9°579 42) 1°07 900 627 On 4000 
7/18 | °0124 8036 ate |) Teil 900 PA |) Ileayel 4000 
fle | °0169 10°93 au || about) 900 C2N cor 4000 
19/20 “0190 12°24 48 | 1°22 900 62 | 1°57 3500 
7/16 0221 14:28 49 | 1°24 900 62 | 1°57 8500 
19/19 | +0234 15°12 90) | 1°27 750 62 | 1°57 3500 
7/:068” 0250 16°12 ol | 1°30 750 62 | 1°57 8500 
7/15 *0280 18°07 52 | 1°32 750 62 | 1°57 3500 
19/18 0337 PAL STE Be || besy/ 750 62 | 1°57 3000 
7/14 0346 22°32 o4 | 1°37 790 62 | 1°57 3000 
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TasLe No. 57.—THIcKNEsS OF RuBBER INSULATION—continued. 
(Recommended by the Institution of Electrical Engineers.) 


Up to 250 Volts Up to 650 Volts 

Sizeof | Effective Area of | 

Conductor Conductor rg a i = l 

L.S.W.G. | Minimum Minimum Minimum Minimum 
_ GE : os fhicknens Insulation thickness Ansulation 
inches in Megohms in Megohbms 

Square _| Square ay) oe per mile j a per mile 
inch millimetre mils | mm. 60° F. mils mm. | 60°F. 


19/17 00459 29°63 | 58| 1-47 750 62 1:57} 3000 
7/°095" | 0488 31°47 | 59| 1°50) 750 62 | 1-57] 3000 
19/-058" | +0496 31:78 | 59|1:50| 750 62 1:57) 3000 
19/16 | -0600 38°70 | 62] 1°57) 750 66 1:68 3000 
19/15 “0759 48°98 661 1°68 600 66 1°68 3000 
19/14 0937 60°47 71 1°80 ~——-«600 71 1:80 3000 
19/-°082" | -0985 63°53 71 1°80 600 71 1°80] 3000 
37/16 | 1167 75°32 | 76| 1:98, 600 | 76 1:98|] 3000 
19/13 | +1289 79°97 | 7611-93] 600 76 1°93 3000 
37/15 “1478 95°33 | 80| 2°03) 600. | 80) 2-03] 3000 
19/-101" | +1494 96°38 80 | 2:03 600 80 2°03 3000 
S7/l4 | | 1824 F177 87 | 2°21 | 600 | 87) 2-21} 2500 
37/°082" | +1916 | 123-6 87 | 2-21] 600 87 | 2°21 | 2500 
37/°092" | -2413 | 155-6 | 94|2:39| 600 | 94/ 2-39! 2500 
37/°101" | ° +2907 | 187-6 | 101 | 2°56 | 600 | 101 | 2:56! 92500 
387/°110" | +3449 | 222-5 «| 107 | 2-72 | 600 | 107 | 2-72} 2500 
61/13 |. -3077 «| 256*6 =| «118 | 2°87 | 600 | 113 | 2-87| 2500 
61/-098" | +4512 | 201-1 | 121. | 3-07 | 600 | 121 | 3-07| 2500 
61/"101" | +4793 | 809-2 | 121 | 3-07} 600 | 121 | 3-07! 2500 
61/°108" | +5480 | 353-6 | 125.1 3:17) 600 | 125! 3-17) 2500 
61/°110" | -5734 | 869-9 | 195 | 3-17| 600 | 195! 3-17] 2500 
61/118" |. +6542 | 422-1 | 129 | 3-28} 600 | 1293-98! 9500 
91/°098" | +6730 | 434°2 | 1299 | 3-28| 600 | 129 3-28] 92500 
91/7101” | +7149 | 461-2 | 188 | 3-38| 600 | 138 3-38! 92500 
91/12 | +7580 | 489-0 | 133/3-38| 600 | 138/3-38| 9500 
91/°110" | +8480 | 547-1 | 187.| 8-48| 600 | 137 18:48| 9500 
91/°118” | -9758 | 629°6 | 141| 8°58] 600 | 1411 3:58| 9500 
127/101" | -9976 | 643°7 | 141] 3-58] 600 | 141 panes 2500 
a ee a 
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Taste No. 58.—Turcxnuss or Rupper Insunation. (As recommended by the 
Verband Deutscher Elektrotechniker for 1000 Volts Working Pressure. ) 


ee OOo 


Section of Conductor Minimum Thickness Maximum Thickness 
sq. mm. sq. inch mm. mils mm. mils 
1:0 0°00155 0°8 31°5 ga | 43 
ibeds 00232 0°8 81°5 1a 43 
220 00387 1-0 39 1°4 55 
4°0 0062 1:0 39 1-4 55 
6 *0093 ie 39 Le4 55 
10 -0155 1:2 47 orf 67 
16 *0248 2 47 Ui 67 
25 0387 1°4 55 2°0 US, 
35 0542 1°4 aya) 2°0 79 
50 : ‘0775 1°6 63 2°3 O07 
70 *1085 1°6 63 2°3 90°7 
SB) 2 *147 8 7G 2°6 102 
120 ‘ °186 1°8 al 2°6 102 
150 * 232 2°0 We) 2°8 110 
185 +286 2°2 86°6 3°0 118 
240 *372 2°4 94°5 3:2 126 
310 *480 2°6 102 3:4 134 
400 *620 2°8 110 3°6 142 
500 “775 3°2 126 4:0 157°5 
625 *968 3°2 126 4°0 157°5 
800 1°240 3:5 138 4°5 ia 
1000 1-550 3:5 138 4°5 177 
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T'aBLE No. 59.—THICKNEsS OF RUBBER INSULATION FOR Low TENSION 
CaBLEs. (Average English practice.) 


Diam. in mils over Co Diam. in mils over oie Diam. in mils over 
m- S 
aor ductor | , Nl ductor vs 7 
2. WW Gre = S.W.G - i .S.W.G.| Con- r 
Loe Pure V.I.R L.S.W.G. Race Pure |V.I.R. LS.W.G | ductor | Pure | VR. 


23/36 | 45 | 61] 118] 3/18 | 103 | 119 | 183 | 19/14 | 400 | 424 | 540 
40/36 | 60 76 | 132] 7/25 | 60) 76 | 132 | 19/13 | 460 | 484 | 612 
70/36 | 72| 88/146]. 7/23| 72| 8s | 146 | 19/12 | 520 | 544 | 684 
41/30 | 86 | 102 | 162] 7/22 | 84 | 100 | 160 | 37/18 | 336 | 360 | 463 
83/30 | 130 | 146 | 216 | 7/214) 90 | 106 | 37/17 | 392 | 416 | 580 
124/30 | 156 | 172 | 246 |' 7/21 | 96 | 112 | 175 | 37/16 | 448 | 472 | 597 
172/38 | 100 | 116 | 180 | 7/20 | 108 | 124 | 189 | 37/15 | 504 | 528 | 664 
1/20 | 36} 52] 104] 7/19 | 120 | 140 | 204 | 37/14 | 560 | 584 | 732 
1/19 | 40| 564108| 7/18 | 144 | 164 | 232 | 37/13 | 644 | 668 | 832 
1/18 | 48| 64] 118| 7/17 | 168 | 188 | 261 | 37/12 | 728 | 752 | 933 
1/17| 56| 72| 127] 7/16 | 192 | 212 | 290 | 61/18 | 482 | 456 | 580 
1A6| 64] 80| 1386] 7/15 | 216 | 240 | 319 | 61/16 | 576 | 600 | 750 
1/15 | 72] 88| 146} 7/14 | 240 | 264 | 348 | 61/14 | 720 | 744 | 924 
1/14 | 80 96 | 156 | 19/22 | 140 | 160 | 228 | 61/18 | 828 | 852 /1052 
1/18 | 92 | 108 | 170 | 19/21 | 160 | 180 | 252 | 61/12 | 936 | 960 |1183 
1/12 | 104 | 120 | 184 | 19/20 | 180 91/14 | 880 904 1116 
8/25 | 43) 59 | 111 | 19/19 | 200 | 220 | 300 | 91/18 /1012 1036 |1274 
3/23 | 52| 68 122 | 19/18 | 240 | 264 | 348 | 91/12 |1144 |1168 [1432 
3/22 | 60 | 76 | 132 | 19/17 | 280 | 304 | 396 | 91/11 |1276 |1300 |1591 
3/21 | 69] 85 | 143 | 19/16 | 320 | 344 | 444 
3/20} 78} 94 | 153 | 19/15 | 360 | 384 | 492 


_ 
(oy) 
(06) 


bo 
(=) 
=) 
| 
lop 


The weight of an annulus of rubber in kilogrammes per kilometre is equal 
to 


(A — a) x specific gravity, 


where A is the area in square millimetres corresponding to the over-all diameter 
of the annulus, and a is the area in square millimetres corresponding to the 
internal diameter of the annulus. 


Table No. 60 gives the areas of circles for diameters from 0 to 100. 
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L99¢ 8F9G EIS IG9¢ 809S C6G¢ 18G¢ 89g¢ gcgg GPSS $8 
66G¢ GIGS GOG¢ 6849 9LES E9FS OCFS LEFS FCPS IT4S &8 
OOFS G8ES GLEG 6GE¢ OFES GEES OGES LOEG F66G T8é¢ 68 
896¢ CcsG GVGG O&6G LI6G FOGG 161G 8LI¢ 991¢ 6SI¢ 18 
6-0 8-0 4-0 9-0 $0 +0 £-0 +0 I-0 0-0 “WRI 
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The specific gravity of the compound rubber used for insulating cables varies 
between 1-3 and 1°7, according to the amount and nature of the added minerals. 
Table No. 61 gives the average values for various rubbers. 


Taste No. 61.—Sprciric GRAVITY OF RUBBERS. 


Grade of Rubber Specific Gravity 
Pure rubber : : 2 : : : . » | Woe op 190) 
Compound rubber for 300 and 600 megohm grade low tension . 146 to 1:7 
9 PA », 2500 megohm grade low tension . : 1°6 
a $5 », high-tension cable ' F 3 . 183) 
Best quality compound rubber. 5 ‘ a : : 13 to 1-4 


The thickness of the pure rubber layer applied by the various manufacturers 
varies considerably. Table No. 62 gives the approximate maximum and minimum 
values for various diameters of the conductor. 


Taste No. 62.—Tuickness or Porn RuBBeEr. 


ene ee ea EEE EEEE ESET ann ESESESE 


Diameter of Conductor Minimum Thickness Maximum Thickness 
= —_ 2 |e : : 
mils mm. mils mm. mils mm. 
| 
40) 1:01 8 0:2 | 16 0°41 
80 2°03 8 0:2 20 0°51 
100 2°54 8 0°2 24 0°61 
150 3°82 10 0°25 30 0°76 
200 5°09 10 0°25 34 0°86 
250 6°35 12 0°30 36 0°915 
300 | 7°63 12 0°30 40 1°02 
350 8:90 12 0°30 42, 1°065 
400 | 10°16 12 0°30 48 1°22 
500 12°7 12 0°30 48 1°22 
600 TSO} 12 0°30 50 1°27 
700 17°80 12 0°3 58 | 1°47 
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WEIGHT OF PurE RUBBER. 


Let x = thickness of pure rubber tape in millimetres, 
d = diameter over the conductor in millimetres. 
then d + 2% = equivalent diameter over the pure rubber. 
In the case of stranded conductors, (d + 22) is not the actual diameter over 
the pure rubber, owing to the fact that the rubber is forced into the spaces 


between the outer wires of the strand. 
The sectional area of the pure rubber will be equal to 


7 {G+ 20" - a} =7@ + da). 


Taking the specific gravity of pure rubber as 1-0, the weight of pure rubber 
will be equal to 
ax (d + x) kilogrammes per kilometre. 


Table No. 63 gives the weight of pure rubber for various thicknesses; d is 
the diameter over the conductor in millimetres. 


Taste No. 63.—WercHt or Purr Russer. 


a RL SIREN 


Thickness of Pure Rubber Weight of Pure Rubber 

mils mm, kilogrammes per kilometre lb, per statute mile 
8 0:203 | 0:637d + 0:129 2°26d + 0:458 
10 0° 254 0:798d + 0-202 2°83d + 0°717 
12 0°305 0:957d + 0-292 340d + 1-04 
14 0°356 1:117d + 0:398 3°98d + 1°41 
16 0°407 1:278d + 0-520 4°54d + 1:85 
20 0:510 16d + 0°815 o°68d + 2-89 
24 0°610 1:9) + 1°16 6°75d + 4:19 
3 0°760 24d + 1:83 } 852d + 6:50 
34 0-860 27d + 2°32 | 958d + 8:25 
36 O°915 2°9d + 2°65 | L0:3a@ 9247. 
40 1°020 3°2d + 3°26 8d -+ 11°6 
42 1-065 334d +356 | 18a + 12-6 
48 1°220 3°83d + 4°66 | 13°6d + 16°6 
50 1-270 3-98d + 5:06 Lede SO) 
58 1:470 4°6ld + 6°78 16°35d + 24:0 


The weight of compound rubber applied over the pure rubber can be caleu- 
lated in the following way :— 


Let D be the diameter over the compound rubber and d the diameter of the 
conductor, then the total cross section of rubber (pure and compound) is equal 


wv \9o 9 
to A (D? — d*) plus the area of the small amount of rubber forced between the 


wires composing the outside layer of the conductor strand. The total cross 
section of rubber can be written equal to 


Tv 
(a b? — ep a’), 


where c is a constant, depending upon the number of wires in the outside 
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layer of the strand, or, of course, depending upon the total number of wires in 
the strand. Its value is as follows :— 


For a strand of 7 wires 3 : ; , e080) 
39 33 9 14 ” 0°81 
” ” pp tle) ” 0°85 
” ” ” 37 ” 0°87 
” ” ” 61 ” 0°88 
2s » above 61 wires 0°90 
», solid conductor 1:00 


If P be the weight of pure rubber in kilogrammes per kilometre, then the 
cross section of the pure rubber will be P square millimetres (because specific 
gravity is approximately 1-0). 


Therefore the cross section of the compound rubber will be 
4{D?- ca} =e 


and the weight of compound rubber in kilogrammes per kilometre will be 
(d and D being given in millimetres) 


[7 \D: = oat = P | x specific gravity, 


or, 
2 Z 
{* Be, Cc (2 ) _ P} x specific gravity. 
4 4 
2 p2 
The areas a and . can be seen in Table No. 60. 


The weights of pure and compound rubber can be also calculated from the 
actual diameter over the pure rubber, and the diameter over the compound 
rubber; thus: 

Let d = diameter of conductor in mm., 
D, = diameter over the pure rubber in mm., 
D, = diameter over the compound rubber in mm., 


then the weight of pure rubber will be 


{re =o i) \ kilogrammes per kilometre, 


and the weight of compound rubber will be 


4 — 4 

The following Table No. 64 gives the price of washed Para Rubber exclusive 
of wages for various market prices of the raw Para rubber; the table is based 
upon a 17 per cent. loss in washing, which is the average value. ; 

The prices of the various compound rubber ingredients vary from time to 
time, but the effect of such variation upon the price of the compound rubber is 
very small; further, the price of a compound rubber containing a given per- 
centage of Para rubber, varies only with the market price of Para, for although 
each manufacturer may have his own particular mixing, the allowable differences 
in the percentages of the various ingredients influence the price of the compound 


rubber very little, 


{ is De =) x (specific gravity)} kilogrammes per kilometre. 
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Taste No. 64.—PrIcE oF PARA RUBBER IN SHILLINGS. 


| 
ri i : .__ | Price Cleaned excluding Wages 
spt les Price Cleaned excluding Wages ese Race g g 
pe per Ib. per kilog. Sf | per Ib. per kilog. 
Se a, s. 4d. 
Te MW) 8°43 18°58 5 0 6°02 13°27 
6 11 8:33 | 18°36 4 11 5°92 13°05 
6 10 8°23 18°14 4 10 5°82 12°83 
(i 8:13 17°92 4 9 I bP 12°61 
(th 8:03 17°70 4 8 5°62 12°39 
6) 7 nies | 17°48 Cf 5°52 12°17 
6 6 G83 io 4 6 5°42 11°95 
69 SAB: 17°04 + 5. ERY. t73 
6 4 7°63 | 16°82 4 4 a°22 iB rosy! 
6&3 7-53 16°60 4 3 aoa 7 11°29 
652 7°43 16°38 4 2 5°02 LL 07 
(yal 33 16°16 4 1 4°92 10°85 
6.0 7223 | 15°94 4 0 4°82 10°63 
5 11 finals | 15°72 SPP 4°72 10°41 
5 10 7:03 Lo50 3 10 4°62 10°18 
a 9 6°93 15°28 3 9 4°52 9°96 
5. 68 6°83 15°06 3 8 4°42 9°74 
Gy i 6°73 14°86 3 fe 4°32 9°52 
5 6 6°63 | 14°62 eG 4°22 9-29 
BS) 6258 | 14°40 S 5 4°12 9°08 
o> 4 6°43 | 14:18 3 4 4°02 8°95 
eee 6°33 | 13°96 3 iS SRS 8°63 
ay? 6°22 130 3 2, 3:82 8°41 
Ole lil 6°12 13°49 3 1 3°72 8:19 
—— | 


Tasie No. 65.—Prices or Compounp RUBBER INGREDIENTS. 
eS 


Average Price in Shillings per 
Material Specific Chemical Formula |——— i=. = 
Gravity 100 lb. 100 kilog. 
Zine Oxide 5:0 Zn 12°5 27°5 
French Chalk 2°5 Mg,Si,O,,H, 3°64 8:0 
Sulphur 2°06 Seas 11-4 25-0 
Ceresine 0°86 S53 45°5 100°0 
Magnesia .. 3:0 MgO 86°3 190°0 
Prepared Lime 2°38 CaO 9°08 20-0 
Red Lead 76 Pb,O, 13°6 30°0 
Chalk a 2°65 CaCO, 2°0 4°4 
Plaster of Paris .. 2°9 CaSO, 2-0 4-4 
Vegetable Black 2°5 C 25:0 55°0 
Lamp Black co ae 2°5 C 25-0 55°0 
Zine White (Lithophone) 4:2 ZnS : BaSO, 12°5 27°5 
Whiting (Paris White) .. 2°7 CaCO, 2:0 4:4 
Litharge .. ae 0 9-0 PbO 23°6 52°0 
Gypsum (Pearl White) ., 3°2 CaSO,:2H,O0 ed 17:0 
ee EE 
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Since going to press, the market price of raw Para rubber has increased to 
such a high figure that an extension to Table No. 64 is necessitated. 


TaBLE No. 64.—Pricz or Para Rupper 1n SHILLINcs—(continued). 


a 


Market Price Price Cleaned excluding Wages. Market Price Price Cleaned excluding Wages, 
per lb. | per Ib. 
per lb. per kilog. sper Ib. per kilog. 

s. d. s&s. dd. 

10 +O 12°05 26°56 San 10°24 22°57 
Gy i ea 11°95 26°33 8 35 10°14 22°35 
@) 50) 11°85 26°11 8 4 10°04 22°13 
» 9 11°75 25°89 8 3 9°94 21:91 
9 8 11°65 25°67 See 9°84 21°69 
S) 7 11°55 25°45 SL 9°74 21°47 
9 ¢ 11°45 25°23 8 0 9°64 21°24 
ie) ga) 11°35 25°01 i lal 9°54 21:02 
Gh as 11°24 24°78 Ak) 9°44 20°80 
oy} 11-14 24°56 7 #9 9°34 20°58 
9 2 11:04 24°34 nS 9°24 20°36 
sy al 10°94 24°12 Gu 9°14 20°14 
o) 10°84 23°90 i 13 9°04 19°92 
te} dig! 10°74 23°68 Th 8°94 19°70 
8 10 10°64 23°46 3s 8°84 19°47 
8 10°54 23°24 3 8°74 19°25 
fe) ) 10°44 23°02 2 8°63 19°03 
iS} of 10°34 22°79 ee a! 8°53 18°81 


Table No. 65 gives the prices of the various compound rubber ingredients, 
and also their average specific gravities. 
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Table No. 66 shows the variation of the price of compound rubber with the 
market price of raw Para rubber, for 28, 40, and 55 per cent. of Para rubber. 


Taste No. 66.—Pricze or CompounpD RUBBER IN SHILLINGS. 


Market Price of Compound Rubber Market Price of Compound Rubber 
Price of |— = Price of 
Para 28 per cent. |40 per cent. 55 per cent. Para 28 per cent. ‘40 per cent./55 per cent. 
Ss. dd. 8s. d. 
10 0 2°96 4°15 5°63 hid. 2°14 2°99 4°03 
9 kt 2°94 4°12 0°59 TO 2°12 2°95 3°98 
9 10 2°92, 4-09 5D 54 6 11 2°10 2°92 3°93 
gf 2°89 4°05 3°50 6 10 2°07 2°89 3°89 
9 8 2°87 4°02 5°46 69 2°05 2°85 3°84 
ol 2°84 3°99 o°41 6 8 2°02 2°82 3°80 
G) 6 2°82 3°95 5°37 Go 7 2-00 2°79 3°75 
S) 8) 2°80 3°92 9°32 6 6 1°98 2°75 3°71 
9 4 2°78 3°89 9°28 62D 12s yr pS7 pe 3°66 
Dare PACTS 3°85 9°23 6 4 LOS 2°69 3°61 
9 2 2°73 3°82 5:18 Ome 1°91 2°65 3°57 
wil 2 70 3°79 5°13 G2 1°8¢ 2°62 3°52 
Sy 2°68 3°75 5:08 (il 1°87 2°59 3°47 
Sd 2°66 3°72 5°04 6 0 1°85 2°56 3°43 
8 10 2°64 3°69 5°00 ae | 1°8 2°52 3°38 
8 9 26h 3°65 4°95 5 10 1-81 2°49 3°34 
8 8 2°59 3°62 4°90 5 9 1°79 2°46 3°30 
8 fu 2°56 3°59 4°86 2 8 abyss 2°42 3°26 
8 6 2°54 3°55 4°81 Dwar, ers 2°39 3°21 
}) 2°52 3°52 4°77 > 6 rial 2°36 3°15 
8 4 2°49 3°49 4°72 DD 1°69 2°32 3°11 
8 3 2°47 3°45 4°67 a 4 1°66 2°30 3°07 
Smee 2°44 8°42 4°63 ay 8} 1-64 2°25 3°02 
3 1 2°42 3°39 4°58 ay 1°62 2°21 2°98 
8 0 2°40 3°35 4°53 a a 1°58 2°19 2°92 
ill 237; 3°32 4°48 Ot) 1°56 2°15 2°88 
7 10 2°35 3°29 4°44 411 1°54 2°13 2°84 
te) 2°38 3°25 4°39 4 10 1°52 2°08 2°80 
8 2°30 3°22 4°35 4 9 1°50 2°04 2°76 
te Pl 2°28 ayes) 4°30 4 8 1:48 2°02 2°69 
7 6 2°26 3°15 4°25 4 7 1°46 1°98 2°65 
(eo 2°23 3°12 4:21 4 6 1°44 1:96 2°60 
7 4 2°21 3°09 4°17 aR 5) 1°40 192 2°56 
¢ 8 2°19 8°05 4°11 4 4 1S Y/ 1°88 2°52 
th 2 2°16 3°02 4:07 4.3 OHS) 1°85 2°46 
re 
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TaBiE No. 66.—Pricn or Comprunpd RUnBER IN SHILLINGS—(continued). 


Market Price of Compound Rubber Market Price of Compound Rubber 
Price of Price of 
Para —_|.98 per cent. 40 per cent.|55 per cent. Para 28 per cent. /40 per cent. 55 per cent. 
2) de San: 
4 2 oe Ipcfeyil 2°42 3) 6 1-14 1°54 2°06 
4 1 1-31 1°79 2°38 3 9 i a 1-52 2°00 
4. 0 229 1°75 2°33 
3 11 PPAF egal 2°28 3.4 1°10 1°48 OG) 
3 10 1°25 G9) 2°23 3 @ 1:08 1°46 lege 
3 2 1°06 1°42 1°88 
39 L223 1°65 2°19 ay dl 1:04 1°37 1°83 
a 8 Weis 1°63 2°15 3s 0 1:00 1°35 SLOW 
eh eit 1-17 1°58 2°10 


Vulcanisation.—Numerous experiments have been carried out to determine 
the most suitable time and pressure for the vulcanisation of rubber-insulated 
cables, the results, of course, varying to a great extent with the composition of 
the vulcanising rubber. However, it appears advisable to keep both the time 
and the pressure as low as possible. Rubber which has been over-vulcanised 
generally becomes “short” and cracked after a comparatively short time, whilst 
on the other hand rubber under-yulcanised to any great extent may become 
“tacky” after some time; a slightly under-vulcanised rubber appears to suffer 
from no rapid deterioration. The following Table, No. 67, gives characteristic 


results :— 


Taste No. 67.—VULCANISATION. 
ee See 


Time = 1 hour 2 hours 24 hours 
seal Deteriora- Deteriora- Deteriora- 
Ib. per i Result tion Result tion Result tion 
sq. in. after after after 
20 under- under- | '( under- 
vulecanised 7 vulcanised *e vulcanised 
30 vulcanised ay vulcanised on vuleanised | 3 years 
¥ over- over- 
Z ? : | at one 
#0 pte os { vulcanised } miles { yulcanised } " 
50 See 2 years ditto at once ditto at once 
vulcanised 
ee a ae T 5  S 
a L 2 
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TABLE No. 68.—PRESSURE AND TEMPERATURE OF STEAM. 


—.  SsSsSSssssSsssssSssssSsS— 


Pressure in | rionperstarena Pressure in Temperature in sb once inj emperature in 
ae tag | deurees F. ries ‘inch degrees F. aes inch =. 
1 | 102-02 24 | 9287-80 48 278 °35 
2 126-30 25 240-05 49 279° 64 
3 141°65 26 242-23 50 280-90 
4 153°12 27 | 244-33 51 282-15 
5 | 162-37 28 | 246°38 52 283-38 
6 170°17 29 248-36 53 284-59 
7 176°94 30 250°29 54 285°78 
8 182°95 31 252-17 55 286°95 
9 188°36 32 254-00 56 288°11 
10 | 193:28 33 255°78 57 289° 25 
11 197°S81 34 257-52 58 290-37 
12 202-01 3 259-22 59 291°48 
13 | 205-98 36 260°88 60 292-57 
14 209-60 37 262°51 61 293° 65 
14:7 212-00 388 264-09 62 | 294-72 
15 213-07 39 265°65 63 | 295°77 
16 216°35 40 267°17 64 | 296°81 
Ti | 219-45 41 268-66 65 | 297 +83 
18 222°49 42 270°12 66 | 298: 84 
19 225-26 43 271-56 67 299-84 
20 227-96 44 272°97 68 | 300-83 
21 230:57 45 274°35 69 301°81 
22 233°07 4G 275°70 70 302-77 
23 235-48 47 277° 04 71 303°73 


Dielectric Resistance—The dielectric resistance of pure rubber is approxi- 
mately 18 x 10° megohms per o.c. at 15° ©. after one minute’s electrification. 
The pure and compound rubbers forming the insulation of a cable have a joint 
resistance varying between 10 x 109 megohms per c.c. at 15° C. after one 
minute’s electrification, and, say, 5 x 10° megohms, according to the quality of 
the rubber, 

Temperature Coeficient.—The rate at which the dielectric resistance of rubber 
decreases with increasing temperature varies Somewhat with the quality and 
composition of the rubber. ‘lable No. 69 gives the correction coefficients 
generally recognised in England, while Table No. 70 gives the coefficients used 
by Continental cable manufacturers. 

Dielectric Constant.—The dielectric constant or specific inductive ca 
a rubber insulated cable varies between 3:0 and 5°5, according 
and composition of the rubber, 

Dielectric Strength—The dielectric strength of a rubber insulated cable varies 
between 16,000 and 25,000 volts per mm., according to the quality and composi- 
tion of the rubber, 

Dielectric Hysteresis.—The diclectric loss in rubber cables averages between 
2°8 and 3:2 per cent. of the capacity current. Higher values can, of course, be 
observed on rubber cables of poor quality or bad design. 


Working Temperature —Rubber insulated cables should not be allowed to 
attain a higher temperature than 65° C, (149° E-), 


pacity of 
to the quality 
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Tasuie No. 69.,—TEMPERATURE COEFFICIENTS FOR THE DIELECTRIC RESISTANCE 
or RUBBER CABLES. 


The dielectric resistance at 60° F. is equal to the resistance at ¢° F., divided 
by the coefficient for t° F. 


l 7 
jal Oo Coefficient fF. Coefficient oF. Coefficient 2 Coefficient 
75 0: 6804 62 0: 9499 49 1°326 36 1°852 

of) "6892 5 | 9622 “a 1°343 a) 1°876 

74 -6981 61 9746 48 1°362 35 1-900 

25) eerie 2) *9872 5) 1°378 Oi) 1°924 
es -7162 60 1:°000 47 1°396 34 1°949 
25) *7295 ae) 1:013 oH} 1°414 915) 1:975 

72: *7348 59 1:026 46 1:°483 833 2-000 

7s) °7443 25) 1:039 2) 1°45] 5 2°026 

71 * 7540 58 1°053 45 1°470 32 2°052 

215) Gon 215) 1°066 25) 1°489 78) 2079 
70 *7736 arf 1°080 44 1°508 mL 2105 
*5 +7836 O15) 1-094 375) 1°528 of) D133 
69 7 SBE 56 1°108 43 1°547 30 2-160 
“5 8039 “5 |) 1°123 5 1°567 “5 DISS 
68 *8143 55 iealesys 42 157 29 2°216 
29) *8248 ody 1°152 15) 1-608 Fs) 2°245 

67 *8355 54 1°166 41 1°629 28 2:°274 

+4) *8463 “by 1-182 ‘5 1-650 O75} 2°303 

66 ° 8572 53 L197 40) 1-671 7 2°333 

5 - 8683 “5 1-212 25} 1°6938 70) 2° 363 
65 *8795 O22 | 1° 228 39 ilo yl) 26 2°394 
mi) “8909 OF) 1° 244 oy) ILO 25) 2°425 
64 9024 51 | 1°260 88 1°759 25 2°456 
ols) -9140 Sy | 1:276 15) 1:782 
63 +9259 50 | 12293 37 1°805 
iy -9378 O15) | 1°309 O15) 1:828 


a aA ee eee 
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TasLe No. 70.—TemMPERATURE COEFFICIENTS FOR THE DIELECTRIC RESISTANCE 
or RvuBBER CABLES. 


The dielectric resistance at 15° C. is equal to the resistance at ¢° C. multi- 
plied by the coefficient for £° C. 


| 


tu, Coefficient PC. Coefficient OG. Coefficient &.C. Coefficient 
i) 0°540 12*5 0-840 20 1°44 275 2°44 
Bt) *550 18 “870 a. 1°49 28 : 2°52. 
6 | *560 <2) -900 21 2°55 ry 2°59 
Ory OTD 14 *930 = 1°60 29 | 2°67 
7 “590 coy *970 22 1°66 “| 2°74 
Ory | *605 15 1-00 ae) 1:72 30 2°82 
Sa “620 =) 1:04 23 1-79 5% | 2°89 
“fy | 640 LCE Le Orr =) 1:85 31 2°97 
9 | 660, 5) i LOA | 24 | 1-92, a) 3°04 
Oa -690 hy gue es) ot) 1-99 32 3°12 
10 ‘710 5) 1:20 25 2-07 =a) 3°19 
3) “740 18 1:24 =) 2°14 33 3°27 
ial | 760 “Oy ) Us29 26 2°22 *5 | 3°34 
Byes 2790 cal1S ey 18d 5 2:29 |34 | 8-49 
12 | -810 "5 | 1°39 27 | 2°31 
| | 
a a 


(B) Gutta-Percha. 


The specific gravity of gutta-percha varies between 0°97 and 0°98. 
1 cubic foot weighs between 60 and 61°5 Ib. 

1 circular inch weighs approximately 2036 Ib. per nautical mile. 
The weight of gutta-percha is given by :— 


(D* — d?) x 3°146 = lb. per nautical mile (D and din mm.); 


or 
Coes ) = Ib, per nautical mile (D and d in mils) ; 
or 
(D? — d) x 2°73 = 1b. per statute mile (D and d in mm.); 
or 
2 a 
eels = 1b. per statute mile (D and d in mils). 
The external diameter in mils of any gutta-percha core is given by :— 
For solid conductor . . . . AW 55 w+ 493 W 
For strand conductor. . . . /70°4w +493 W 


where wand W are the weights per nautical mile of the copper and gutta-percha 
respectively. 
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If the dimensions of the core are given by the weights of copper and gutta- 


percha per nautical mile (w and W respectively), then the ratio of 


lated from the formula: 


Solid conductor 


Strand conductor . 


: can be caleu- 


The following Table No. 71 gives the chief species of gutta-percha used in 
the manufacture of cables, together with their relative prices. 


Tas_e No. 71.—Gurra-Percua Spscigs. 


Species 


| Relative Price 


| 


Raw Cleaned 


Species 


Relative Price 


] 
Raw /|Cleaned 


Pahang Grade I, 
ss op 1 dle oe NES 
# oy ERC ee 
a ay UNG Bee 
Bagan 3 3 alee te 
Bagan Soonie I. oo: 
- EOE 5 | ae 
= 3 Wg. | ale 
Padang Rib elias 
Cotee Red poe 
Gutta Siak 
Gutta Soh 


. 100 


3. 
8: 


WNNDY OoOre 


eo} 


Oogd 


Banjer Red Grade I. 


4 » % 
” ” ” 

Mixed Serapong . 
Goolie Red Soondi 
Sarawak Soonie . 
Mixed Sarawak . 
Serapong Soonie . 
Bulongan White . 
jalata : ; 
White Bulug 


Ue 


62 


149 
145 


136 


46 
78 


63° 


38 
92 


ii 
Dae 


Leila 


Tables Nos, 72 and 73 give the weight of solid circular gutta-percha in Ib, 


per nautical mile. 
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‘odjomopiy tod “Soll = FHPZ-.Q X [tun [vornen aod *qry 


‘orm oynyeys ted ‘q] = ¢/98.0 X elu [eorneu sed “qT 


ae af x a “i 5G ke ¥ ee 6.2661 | GZ 
9-186. L-GO6L 8: 6F6L L-PE6L F-8l6L 8-G06L G- L881 L-TL81 €-9¢8T 6-0F8L %G 
9+ Z8T &-OI8T 6 S6LT 0-O8LT 0-G9OLT 0-0GLT T-96L1 6: T6LI F-COLT L- 0691 &@ 
9L9OT P-L99T F-36691 0-LI9T 9-609T 6-68¢T I-¢L¢1 6-L9T 6-9FST GG 
8-GECL 6-811 0. COT .- 1661 -LLYL 9-£9F1 L-OStL | ¥-9&PT 6-G6FL F-60FL IG 
0-96ET 9- 2861 ¢- 8961 G-9CET ag 61 0-081 0-LIET L- F061 G- L661 F-8L2L 0G 
9- COST 6° 6961 8- L261 CIGL 8-G06L ¢-68IL | 6-8L11 6-C9OLT 8-6CI1 61 
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Dielectric Resistance.—The dielectric resistance of a gutta-percha insulated 
cable is approximately 3°5 x 108 megohms per c.c. at 75° F. after one minute’s 
electrification. 

Temperature Coefficient —The rate at which the dielectric resistance of gutta- 
percha decreases with increasing temperature varies somewhat with the quality 
and newness of the gutta-percha. Table No. 74 gives the coefficients for 1-082, 
1-085, 1-089, and 1°090 per degree '.; the latter and higher coefficients being 
for new gutta-percha cable. 

Table No. 75 gives the coefficients founded on the tests of Winnertz published 
in the “ Hlektrotechniker Zeitschrift” (November 29, 1906). Herr Winnertz 
pointed out peculiarities in the dielectric resistance curve at certain temperatures. 

Dielectric Constant.—The dielectric constant or specific inductive capacity of 
a gutta-percha insulated cable is approximately 3:6. 

Dielectric Strength.—The dielectric strength of gutta-percha is approximately 
18,000 volts per mm. 


TasLe No. 74.—TEMPERATURE COEFFICIENTS FoR THE DirLEcrric Resistance 
or GuTtTa-PercHA CABLE. 


The dielectric resistance at 75° F. is equal to the resistance at t° F. divided 
by the coefficient for ¢° I’. 


£°R 0°082 0°085 0-089 | 0090 {°F 0°082 0°085 0-089 0-090 
: per deg. | per deg. | per deg. per deg. * | per deg. | per deg. | per deg. | per deg. 
90 0°3066 |0°2921 (0-2783 |0°2745 | 75 1°000 | 1:000 | 1-000 | 1°000 
-5 | 8189 | -3065 | -2904 | -2866 *5 | 1°040 | 1°042 | 1°044 | 1°044 
89 POON Wolo 1) “a0al 52092) | 74: 1°082 | 1°085 | 1-089 | 1:090 
25) 1840) “3320 | *3163 ) “3124 ay |) TSS |) Tost Gouls yey. (| ailkealests3 
88 *3590 | °3463 | °3301 | °3261 | 73 HairAl ye Tbe auefye | aleikersy | ave iltets) 
+5 | °8734 | -8608 | °3445 | +3405 *5 | 1:218 | 1°226 | 1°238 | 1°240 
87 -3884 | -3757 | -3594 | -3555 | 72 IAW || TROPA |) ILOPAS MN | The bAg 55 
*5 | °4040 | -3914 | °3751 | °3711 Hi leslent tooo lots) |eleso2 
86 -4202 | -4076 | °3914 | °3875 | 71 1:3871 | 1°386 | 1°406 | 1°412 
“6 | +4871 | -4247 | -4085 | °4046 “5 | 1°426 | 1°444 | 1°468 | 1°474 
85 -4547 | +4423 | -4263 | +4222 | 70 1°483 | 1:503 | 1°532 | 1°539 
-5 | -4730 | -4600 | -4449 | -4410 *5 | 1°548 | 1-566 | 1°598 | 1°606 
84 -4920 | -4799 | -4642 | -4604 | 69 1:605 | 1°632 | 1°668 | 1°677 
*5 | °5117 | -4999 | -4845 | -4807 “5 | 1-669 | 1°700 | 1°741 | 1-751 
83 5823 | -5207 | -5055 | -5018 | 68 emsOu ele FON ies LOM elas28 
-5 | +5587 | -5424 | 5275 | -5239 5 1°806 | 1°844 | 17895 | 1°909 
82 -5759 | -5649 | -5505 | °5470 | 67 Woes || SPALL) | aes 
=) i) +5999 || -588o | 5740) <o711 “5 | 1°954 | 2°001 | 2:064 | 2-081 
81 +6232 | -61380 | +5995 | °5962 | 66 2-033 | 2°084 | 2°154 | 2°172 
-5 | +6482 | -6385 | °6257 | -6225 *5 | 2-114 | 2:170. | 2°248 | 2°268 
80 -6743 | -6650 | °6529 | +6499 | 65 2°199 | 2°261 2°346 | 2°368 
-5 | °7014 | -6928 | °6813 | -6785 *5 | 2°288 | 2-355 | 2:448 | 2°472 
ie) “7297 | °7216 | -7110 | -7084 | 64 2+380 2°453 2°595 2°581 
-5 | :7589 | °7516 | °7420 | -7396 =) Qi 475) |) 200) |) 2-666) |) 29694: 
78 7894. | -7829 | °7748 | °7722 | 63 2°575 | 2°662 | 2°782 2°813 
+5 | °8212 | -8155 | -8080 | -8070 ‘5 | 2°678 | 2°773 | 2°902 | 2° 937 
77 +8542 | -8495 | °8432 | -8417 | 62 2-786 | 2°890 | 3:030 3° 066 
+5 | +8885 | :8848 | -8800 | °8787 “5 | 2898 | 3°006 | 3° 162 3°201 
76 +9242 | -9217 | -9183 | -9174 | 61 SrOl4 82133) 31299) ) 37342 
+5 | +9613 | -9600 | :9583 | 9578 *5 | 8°135 | 3°264 | 3°448 | 3°489 
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TasLe No. 74.—TEMPERATURE COEFFICIENTS FOR THE DIELECTRIC RESISTANCE 
oF Gurra-PERcHA CABLE—continued. 

The dielectric resistance at 75° F. is equal to the resistance at t° F’. divided 
by the coefficient for ¢° F. 


“082 085 -| 0-089 | 0:090 om | 0°082 | 
CEs fet dae onde per deg. | per deg. a F- 
60 3:262 | 3:400 | 3°593 | 3°643 | 50°5 | 7°461 
‘5 | 8°393 | 3-541 | 3:749 | 8-802 | 49 ‘| 7-761 | 
59 3°529 | 8-688 | 3:913 | 3:971 *5 | 8°073 
-5 | 3°671 | 3-841 | 4:083.| 4:146 | 48 8°397 
58 3°818 | 4-002 | 4-261 | 4:328 5 | 8°735 
*5 | 3:°970 | 4:170 | 4:446 | 4°518 | 47 | 9-086 
57 4°131 | 4-342 | 4-640 | 4°718 *5 | 9°451 
-5 | 4:297 | 4-523 | 4-842 | 4-926 | 46 9°83 
56 4°470 | 4°712 | 5-053 | 5-142 *5 10°23 
*5 | 4°650 | 4-908 | 5-273 | 5-369] 45 [10-64 
55 4°837 | 5-112 | 5-503 | 5-605 5 |11-°06 
*5 | 5:0381 | 5:325 | 5-743 | 5-852 | 44 “(11-51 
54 5:233 | 5-546 | 5-993 | 6-110 *5 11°97 
‘5 | 5:444 | 5-777 | 6254 | 6-379 | 43 [19°45 
538 5-662 | 6-017 | 6-526 | 6-660 “5 (12-95 | 
‘5 | 5°890 | 6-269 | 6-810 | 6-953 | 42 {13-47 
52 6°127 | 6:530-| 7-107 | 7-259 5 14:02 | 
"5 | 6°378 | 6-801 | 7°416 | 7°579 | 41 [14-58 | 
51 6°629 | 7-085 | 7°740 | 7-913 5 115-16 | 
"5 | 6896 | 7-380 | 8-077 | 8-261 | 40 15-77 | 
50 7°173 | 7°686 | 8-428 | 8-625 | | 


0-085 
per deg. | per deg. 


0-089 


0-090 


per deg. |per deg. 
“795 || 9°005 
“179 | -9°401 
°578 | 9°815 
996 |10°25 
°43 =|10°70 
“$9. sees 
°36 =|11°66 
“85, | AQ 7 
“37 WW LasTa 
“OL Saez 
°47 «=|13°85 
“06 |14°46 
"OF UWSst@ 
"OL ose 
“98 |16°46 
67, Havel 
°40 |17°94 
“Lb: Se 
“95 (19°56 
“77 «=|20°42 


TasLe No. 75.—TEMPERATURE COEFFICIENTS FOR THE DreLeorric RESISTANCE 
or GuTTA Prrowa CaBLes (Winnertz). 
The dielectric resistance at 75° F. is equal to the resistance at t° F. divided 


by the coefficient for ¢° F. 


——— 


eR, Coefficient oF, 
95 O°1415 79 
94 “1561 78 
93 *1721 Tot 
92 “1898 76 
91 *2105 Tis) 
90 2332 74 
89 “2574 73 
88 “2836 72 
87 *3125 vat 
86 *8442 70 
85 +3833 69 
84 “4304 68 
83 “4801 67 
82 *5251 66 
$l “5848 65 
80 *6458 64 


Coefficient tF. | Coefficient to Re Coefficient 
0°7066 63 2°790 47 7°943 

“7707 62 3°035 46 8:178 

"3406 | Gl | (8-802 | 45 8-383 

“9168 60 3°588 44 8°499 
1-000 59 3°896 43 8°585 
1°089 58 4°223 42 8° 637 
ety, 57 4°564 41 8°678 
1°293 56 4°919 40 8°719 
1°409 55 5° 282 39 IOAN Y/ 
1°535 54 5650 38 8-796 
L672 53 6°015 Sif 8°834 
1°821 52 6°373 36 8°880 
1°984 51 6°722 35 Syoo2 
2°161 50 7° 057 34 8-990 
2°353 49 7:°377 33 9°053 
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CHAPTER V. 
DRY CORE TELEPHONE CABLES. 


Tux conductors of telephone cables are generally of solid copper wire, drawn 
through diamond dies, which allows of the greatest accuracy in the diameter of 
the wire being obtained. The conductors used vary between 0°4 mm. (15°75 
mils) in diameter for local telephone services, and 3:0 mm. (118 mils) in dia- 
meter for trunk lines. Table No. 76 gives the details of various standard 
telephone conductors; the smaller sizes, viz. : 0-4, 0°5 and 0°6 mm. diameter, 
are largely used in Scandinavia for local services ; in Germany 0°8 mm. diameter 
wire is largely used, whilst in England 0-635, 0°711 and 0°901 mm. diameter 
wires are used for these services. 

A strand of three wires is sometimes used to form the heavier conductors. 

The conductors are individually insulated with one, two or even three layers 
of paper, loosely applied so as to enclose more or less air space around the 
conductor. There are two methods of applying the paper, firstly, by spirally 
lapping a paper ribbon round the conductor and thus forming a closed paper 
helix; and secondly, by laying the paper ribbon longitudinally along the 
. conductor and folding it round the wire by means of a suitable die, the paper 
being secured by a whipping of thread. The spiral method of covering is often 
adopted for small conductors, but the longitudinal method is much more 


TasLE No. 76.—DeErTaiLs or Conpuctors FoR TELEPHONE CABLES. 


Diameter of Wire Maximum Resistance at 60° F. 
Weight in lb. | ; Ci CMD 
eae mils mm. per statute mile per kilometre 
3°98 15°75 0:4: 209°0 136°0 
6°21 ie 0°5 140°0 87:0 
8°94 23°6 0°6 ime 60°5 
10°0 25°0 0°635 87°8 54°6 
12°16 27°6 OT 71°6 44°5 
12°5 28°0 0°711 70°3 43°6 
15:9 31°5 0-8 54°9 34:1 
20:0 35°5 0-901 43°9 26°96 
24°8 39°4 AU(0) 35:0 21°75 
40°0 50°0 Leo 22°0 13°63 
oe doe Le 15°6 9°67 
70°0 66 Gi 12°6 7°805 
100 79 2°01 8°8 5°42 
150 97 2°46 5°85 3°64 
200 112 2°85 4°39 FACTS) 
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extensively adopted for covering conductors with one layer of paper. When two 
or more layers of paper are specified, the first layer is generally longitudinally 
applied, and the second (and third) layer spirally lapped. 

There are three methods of cabling the wires together to form a cable, known 
as ordinary twin, multiple twin, and quadruple twin. 

Ordinary Twin.—Two insulated conductors are layed up together to form a 
pair, the length of lay of the wires varying between 10 em. (4 in.) and 
and 30 cm. (12 in.). The two cores of a pair are made distinguishable 
from each other either by having one conductor of tinned copper wire, and 
the other of plain copper wire (Continental method), or by having differently 
coloured insulating paper or thread whipping (English method). The required 
number of such pairs are stranded together in layers, the length of lay of the 
neighbouring pairs being different in order to prevent inductive interference or 
cross talk in the circuits. The successive layers are applied with a left-handed 
and right-handed lay alternately, and are sometimes taped over with one layer 
of paper, the final layer being taped with paper or calico tape. 

The cable is next dried in a vacuum heater at a temperature of approximately 
130° C. (260° F.) for from 12 to 18 hours, and then lead cased. 

One or two pairs of conductors in each layer are generally provided with 
distinctive colours, so that any wire in the cable can be identified. The ordinary 
twin type of cable is the most extensively used, having the advantage in 
economy of space; with this type of cable, however, the system ot bunching the 
conductors to form heavier circuits is only efficiently possible on short lengths, 
whilst the method of telephone working, known as superimposing circuits, is 
efficiently impossible owing to the inductive interference inherent with this 
arrangement of pairs. 

Multiple Twin——The multiple twin method of cabling was suggested by 
Jacob (British Patent No. 3821, 1882), and consists in the successive twinning 
of the wires; thus two insulated conductors are layed up together to form a pair, 
this pair is again twinned with a similar pair to form a four-wire unit; this 
twinning is continued until the requisite number of conductors is obtained, 
which number can, of course, only be one of the geometrical progression series 
4, 8, 16, 32, 64, ete. 

Cables made as above described are not so economical in respect to space as 
the ordinary twin cables, nor have they any advantage unless the length of 
lay be varied for each twinning operation—an arrangement patented in 1903 b 
Messrs. Dieselhorst and Martin (British Patent No. 12526, 1903). This latter 
arrangement allows of the circuits being bunched and algo of superimposed 
circuit working. 

Quadruple Pair—Four insulated cores are stranded together to form a 
“quad pair,” then the requisite number of such units are stranded together to 
form a cable. Such cables can also be worked on the superimposed system, and 
also allow of the circuits being bunched together efficiently, but they have two 
disadvantages, firstly, the amount of unprofitable space in the cable, which 
disadvantage is sometimes lessened by laying in pairs of smaller conductors ; 
secondly, the liability of cross talk between the circuits, owing to want of 
symmetry in the position of the four conductors, This want of symmetry, which 
is caused by the almost unayoidable inequality of the friction on the four 
bobbins of the laying-up machine, can be lessened by increasing the length of 
lay of the wires, but this cannot be increased beyond certain limits, else the 
cable would be liable to damage when handled, If, however, the four wires are 
laid up round a jute centre, the diagonals can be maintained at right angles to 
one another, and therefore cross talk cannot occur because the inductive effects 
of any two diagonal wires upon the other two wires will be equal and opposite, 
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_ The electrostatic capacity of the quadruple pair circuits is less than that of 
similar wires laid up in twins, because the diagonal wires are used to form the 
circuits. 

The copper wire used for telephone cables is usually tested to withstand 
wrapping in six turns round its own diameter, unwrapping, wrapping on again, 
and unwrapping a second time. 

The paper used to insulate the conductors should be specially tough, long 
fibred, having a breaking length of at least 5 kilometres (5500 yards). It is 
used in widths varying from 5 to 20 mm. (197 to 790 mils), and of thickness 
0°0635 to 0°254 mm. (2°5 to 10 mils). 

Various tensile strength tests are specified for the paper, such ag :—“ A 
strip one inch in width to support a weight of 4 Ib. for each mil of thick- 
ness,” or “a strip of paper 1 cm. wide and 1 metre long, after having been in 
water for 24 hours, and afterwards dried, shall bear a weight of 2°25 kilo- 
grammes and allow of being turned ten times through an angle of 180° in the 
same direction without breaking.” 

Table No. 77 shows the results of various mechanical tests on paper used for 
the manufacture of telephone cables. 


Taste No. 77.—Txrsts oN TELEPHONE CABLE PAPER. 


| | | 
f z Suction Test. Mm. in | 
: Thick- Fensile | monga-| Break- | Castor Oil at 100° C. after| Weight in — ; 
Width | “ness | Strength, (“8° ing | kilogrammes ae 


5 kil Length, : 

vs ae per sq, min, Percent. ee |10 min. /30 min. 60 min. hes | 
| a } =H) = 
| | | 

6 |0-090| 5:68 | 1:1 | 7760! 5 | 9 | 13 | 0-0653 |0-725 

6 | -085| 7:25 | 1-0 | 8800! 7 | 10 | 14 | -0697 | -820 
10 | -155| 5-08 | 1-6 | 6760| 9 | 18 | 17 | +1090 | -705 
10 | -120| 5:40 eee 7660 | | 5 cake Oy 


The thread used for whipping the cores and pairs has an elongation of 
about 2°1 per cent., and an average total tensile strength of about 1°25 kilo- 
grammes (2°75 lb.). 

Paper and air space telephone cables are usually specified to admit of the 
free passage of air, so that after the removal and repair of a fault any moisture 
that may have found its way into the cable at the faulty place can be removed 
by pumping dried air through the cable. The looseness of the cable is some- 
times guaranteed by specifying that air at a certain pressure (say 2 atmospheres) 
applied to one end of a length of cable shall reach the other end within a certain 
time. 
On the other hand, the cables of some telephone systems are filled with 
wax compound for a short distance on each end, so that each length of cable is 
sealed. 

The mechanical protection applied to telephone cable depends upon the 
method of laying adopted; thus, plain lead-sheathed cables are used for 
suspended aerial systems, and also for duct and pipe systems where only one 
‘cable, or at most two, are drawn into one duct or pipe. When several cables 
are to be drawn into one duct, the lead-covered cable is generally protected by a 
layer of segmental strip armour of steel applied on a bedding of jute; the 
armouring can be of the open or closed type, the number of strips used for open 
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armour being usually half the number that would close armour the cable. For 
telephone cables to be laid direct into the ground, the steel-strip armour should 
be protected by a serving of jute and thoroughly compounded. 


DIAMETER OF ORDINARY Twin CABLES. 


Let D = diameter of cable under the lead sheath 
p = diameter of one pair of insulated wires 
l = number of layers in the strand 

x (p) = diameter of the strand basis 


therefore, as each layer of pairs increases the diameter by 2 p, it follows that 
D=ap+2pl=p(a + 2D). 


The value of the coefficient « for various strand bases is given in Table 
No. 78. 


Taste No. 78—Dr1AmMerer oF STRAND CENTRES. 


es 


Strand Basis—i.e. Number of = . 
Paixs in Centra | Value of Coefficient x 


Oo Orr OF bo 
Onmnmwmnmee 
He 
_ 
i 


Table No. 79 gives the number of pairs in the successive layers for the con- 
struction of various cables, also the diameter coefficient or value of (% + 21). 
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TasBLE No. 79.—TELEPHONE CABLE ConsTRUCTION. 


No. Manet 3 Number of Pairs in Successive Layers 
Aad , [Coefficient = ia ; Ss = irae 
ee ae 25 Sig Abia) Gia 8 Oy) LO) We 12) 7s V4 15) L)6 Le, 

2 1°6 PAN Se 

3 DVD Died leech easel 

4) 2-414, 4]..].. | 

SOV 0 |. 4 

OMe alo Nee lis «lhe 

ml ore Ad) 36 

10 3°6 2) 8] 

12 ASa Abaya) a || 08) 

14 geouallet! ae |) iI) 

15 4°414) 4 |11 

15 2279 5. {10 

16 4°7 Ay || 10) ae 

19 5°0 SUG) Cavite 

20 5°6 2) 6/12 

21 5°6 PAN 7h 

24 5°6 7h || feNMe 

25 6°155) 3 | 8)14 

25 6°155) 3 | 9113 

26 6°155| 3 | 9/14 

27 |; 6°155) 3 | 9}15 

28 6°155| 3 | 9/16 

30 6°414| 4 |10)16 

33 Cote rol LL 

37 0) 1 | 6/12/18 

42) 7-6 | 2} 8/13/19 

44. 7:6 2] 8/14/20 

48 8°155) 3 | 9/15} 21 

50 8°155) 3 | 9/16) 22 

50 8°414| 4 |10 | 16 | 20 : 

52 8°414) 4 | 10/16 | 22 

56 Sir D5 |11]17 | 23 

61 9°0 1 | 6|12/18) 24 

62 90) 1) 6)12)18)25 

70 ets) 2 | 8/14} 20) 26 

"fay |) INOS) ||) pay PAB Par 

75 | 10°414] 4 ]10|15 | 20) 26 

77 || 10°155| 3 | 9\15)22)28 

77 | 10°414) 4 |10)15) 21) 27 

80 | 10-414) 4 |10|16 | 22) 28 

84 | 10°7 5 |11/17 | 23 | 28 | - 
85 | 10°7 5 |11)17 | 23) 29 | 
Gy |) Neto) 1 | 6)12|18) 24)30 6 5 
92 | 11:0 1 | 6/12/18) 25 |30 
100 | 11°6 | 2 | 7)13/19| 26/33 
100 | 12°155) 3 | 9)13)19) 25/31 . 
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Tasie No. 79.—T'rLEPHONE CABLE ConsTRUCTION—continued. 


Diam. 
coefficient 


HERG 


12°155| 


12°414 
12°414 
12:7 
13-0 
13:0 
13°0 
13:0 
13°6 
14°155 
14°155 
14-414 
14°414 
Tete 
14°414 
L407 
15-0 
15°0 
15-0 
15°0 
15:0 
15°6 
16-1 
16°414 
16-414 
GST 
16°7 
17:0 
17°0 
70) 
17°6 
6 


COR RON RRR He EOP OP ROW NH eee ob OD DD 


or 


Per OWN NRE ee 


or 


SONS So 


8 Prete 


| 9}15) (21) 


10/16) | 22 | 
10 16 22) 
11 |17 | 23 | 


Ula | 23 | § 


|12|18 | 
3 [12 | | 18 | 


26 
|27 |: 
| 27 | 
| 28 | 
29) 


24 | 
24 


/12] 18 | 24 


15 | 21 
16 | 21 


11} 17) 23 
12/18 


12/18 
12|18 


14 | 20 
15 | 21 
) | 22 
16 | 22 
11} 17 | 23 
11/17/23 
12|18 
12/18 


— 
o 


co 
— 
bo 
— 
oo} 


6 

6) 

6 

6) 

8 | 14 | 20 | 
9/15 | 21 | 
9 
10 
10 


16 | 22}: 
11} 16 | 21 |: 
10 | 16 | 22 |: 


12/18 |‘ 


6 
6 
6 
6 
6)12)18 | 5 
8 
9 
10 
10 


12/18/53 


26 


Number of Pairs in Successive Layers 


40 
40 


48 
49 


49). 


48 
50 
ol 
o4 
52 


OLiiher 
D4] .. 


SY | nb 


53 
|48 


48 


50. 


51 


) | 52 


02 


155 


16 


17 


Diam. | 2 
ago coefficient = 
Salt oe sme 

306 | 20°7 5 |10| 15 | 20} 26 
310 | 20°414) 4 | 10) 16/22/28 
820 | 20-7 © |) LL) 14) 2329 
sol | 21°0 1 | 6/12/18) 24 
333 | 21-0 1 | 6/12/18) 24 
350 | 21:0 1 | 7| 14/20) 26 
302 | 21-6 2 | 8) 14) 20) 26 
363 | 22°155|) 8 | 9/15) 21/27 
374 | 22°414) 4 |10| 16) 22/28 
385 | 22°7 5S |) GIN eh || ss | AS) 
Bo Taecon 0) 1 | 6/12/18) 24 
400 | 23°0 1} 6/12/18) 24 
403 | 23°0 1] 6/12/18) 24 
420 | 23°6 2 | 8/14) 20/26 
432 | 24°155) 3 | 9/15/21) 27 
444 | 24-414) 4 | 10) 16/22) 28 
450 | 24°414) 4 |10| 16) 22) 28 
456 | 24°7 #5 |b bale MEA) 33) AS) 
469 | 25-0 1 | 6/12)18) 24 
494 | 25°6 2 | 8/14/20) 26 
500 | 25-6 2) 8} 14] 20} 26 
500 | 25°6 2) 8| 14/20) 26 
OOM 267 T55| 39) 9 Loy 2127 
520 | 26°414) 4 | 10) 16] 22/28 
Jao! || 207 ye aL Lega | 29) 
547 | 27°0 1 | 6/12/18] 24 
550 | 27-0 1 | 6) 12) 18) 24 
574 | 27°6 2 | 8) 14) 20) 26 
588 | 28°155| 3 | 9| 15) 21) 27 
600 | 28 155} 3 | 9/16) 22) 28 
600 | 28-414) 4 | 10] 16] 22) 28 
602 | 28-414] 4 |10| 16) 22) 28 
604 | 28-414) 4 | 10} 16) 22) 28 
616 | 28°7 Oo LLL 23129 
631 | 29°0 1 | 6) 12/18) 24 
660 | 29°6 2] 8| 14) 20) 26 
GTOMP SOs To olese Ol oie 27, 
690 | 30°414| 4 | 10) 16] 22) 28 
ANS) ADE G/ by ally alee sy Ag) 
784 | 32-414) 4 |10) 16) 22) 28 
800 | 32°414] 4 |10| 16/22) 28 
800 | 32°7 5 | 11) 17) 23) 29 | 
804 | 32°7 | 5 |11/17) 23/29 
900 | 34:414] 4 |10) 16) 22 | 28 
1000 | 36:414| 4 |10)| 16} 22 | 28 | 


TABLE No. 79. 
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TELEPHONE CABLE ConstrucTion—continued. 
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RELATION BETWEEN NUMBER OF WIRES AND DIAMETER OF CABLE. 


Fig. 6. 


In the case of a ring formed of n wires of equal diameter d, by joining up the 


centres of the wires a regular polygon of n sides is formed, and the angle at the 
fe) 
centre of the system subtended by any one wire is an : 


In any such figure 
n 
Figs. 6 and 7) 
oe AQ=d=2AR; 
the angle AD E = 189 


AD 180°, 


n 
= cosee AD = d 180° 


an — cosec 
AH n 2 n 


Let D, be the diameter over the layer of wires, 
Dj; be the diameter under the layer of wires; 


Do = 2DF=2AD + d=d(cosce 6041) 
n 


and Dy =2DF ~2d = (coseo 180” _ 1). 
n 


Therefore the number of wires (n) of equal di 


: ameter (d) which ean be placed 
in one layer round a eylinder of diameter D 


i is given by 


1D} = d (cosee 180° = 1), 
n 


and the number of wires (m) of equal diameter (d) which can be placed around 
the inside of a cylinder of diameter D, is given by 


10}, =o) (cose 180° ae 1). 
n 


VPNs 


eee 
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When the number of wires (n) becomes large, the sine of the angle A D E is 
approximately equal to the angle itself, for 


: AE hord A i 
sm AD y= == o — Chor 
D and angle ADE= - D 
But the chord AE =™@e-@ ana ap=Po—4, 
2n Do 
180° (D, —d)2n : 
cosec A D E = co = Ss a : 
sec eC, — a) (approximately) ; 


Ds =4(%41); 
i$ 


nee Cr d) se 3 a d) (approximately) 


Every layer of wires increases Do by 2d; therefore the increase in the 
number of wires per layer is 


3°14 2d) _ @.o4. 
io ’ 


that is, 6 wires per layer. 


In telephone cables, when the number of pairs of wires reaches 40 or 50 per 
layer, it is found in practice that an increase per layer of 7 or even 8 pairs of 
wires is possible. 

For the construction of telephone cables it is necessary to know (1) the size 
of each conductor; (2) the number of pairs of conductors; (3) the wire-to-wire 
electrostatic capacity of the conductors; and (4) the diameter of the cable. 


Generally speaking, the size of the conductor, the number of pairs of con- 


ductors, and the wire-to-wire electrostatic capacity, are given, and it is required 
to determine the minimum diameter of cable. 
Let d = diameter of each conductor in mm. 
nm = number of pairs of conductors 
¢ = wire-to-wire electrostatic capacity in microfarads per km. 
D = diameter of cable under the lead sheath in mm. 
p = diameter of one insulated pair of conductors in mm. 
1 = number of layers of pairs in the cable 
x = strand basis coefficient. 


Let d, n, and ¢ be given; required to find D. 

Table No. 79 gives the value of D in terms of p; thus, a cable of 500 pairs 
would be constructed by stranding 12 layers of pairs round a basis of 2 pairs; 
therefore 

D = p(# +2) =p (16 + 24) = 25°6p; 


therefore it is required to determine the diameter p of ‘one pair of insulated 
conductors, so that the wire-to-wire electrostatic capacity of the pair will be less 
than c microfarads per kilometre. The capacity of two cylinders of radii 7, and 
r, lying parallel to each other, the distance apart a being great as compared 
with their radii, is equal to 
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1 : 
z electrostatic units per. cm. of length. 
2 lo 
rT, 
= ee. 2 ave des ; microfarads for kilometre. 
4:6 log,, “e 9x 10 
Tm) 1, 
0°02416 ‘ 
= —> wmicrofarads per kilometre. 
cep 
112 


Therefore the wire-to-wire capacity of equal conductors twinned together 
will be approximately 


0: 02416 i 


lope 
810 


where k is the dielectric constant of the insulating material; its value for paper 
is approximately 2-0, and for paper and air space cables 1-7 to 1°9. 

The value of a,that is, the distance between the centres of the conductors, 
depends upon the twinning operation, for the conductors are pulled nearer 
together the greater the friction on the bobbins of the twinning machine, and 
can therefore only be estimated; its maximum value will be equal to the 
diameter of the insulated conductor, If therefore, the value of the equivalent 
diameter of an insulated conductor be inserted in the formula 


pane EOE = microfarads per kilometre, 


logy, Pc 
in place of the value a we obtain the approximate equation 


GE Nagt Sem) = microfarads per kilometre, 


logy, 7? 
or 0°01208 (ka) : j 
i microfarads per kilometre ; 
logy 
* 
where b, the equivalent diameter of the core, is equal to ae The factor (k x) 
NS 


can be treated as a constant, and its value determined from actual cables. 
For example :—153 pair telephone cable, with 20 1b. conductors insulated with 
one paper, diameter over lead = 59-6 mm.. thickness of lead 3-6 mm., wire-to- 
wire capacity = 00334 microfarad per kilometre. 

Table No. 79 gives the construction 6 layers of pairs round a centre of 4 
pairs, therefore the diameter coefficient is 14°414, 

Diameter under lead sheath = 59:6 — 2 (3°6) = 52:4 mm. 


. ye 52°4 
Diameter of pair = 14-444 — 3°63 mm. 
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-, Equivalent diameter of one core = oe 


: : b 
microfarads per kilometre x logy, 7 


= 2°568 mm. 


0-08 


0-07 


0:05 


0:04 


i) 
a) 0-01208 
2°568 
0°0884 x log, se 
z 001208 eles 

which agrees fairly closely with the value of the dielectric constant 
1:7 to 1:9. 
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DIAMETER OF PAIR IN MILLIMETRES. 
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k of 


WIRE TO WIRE CAPACITY IN MICROFARADS PER MILE 


This constant (k «) can now be used to determine, within limits, the variation 
of the wire-to-wire capacity with the diameter of the pair for 20 lb. conductors, 


as shown in Table No. 80 and Ourve No. 9. 


The constant ka is found to vary somewhat with the size of the conductor 


and with the number of pairs of conductors in the cable. 


Table No. 81 gives 


the safe value of ka for various telephone cables, the figures being deduced from 


tests on over 500 telephone cables. 


Suppose it is required to construct a telephone cable to consist of 600 pairs of 
conductors, each 0:5 mm. in diameter, to have a wire-to-wire capacity of 0°039 


microfarads per kilometre (0° 0627 microfarads per mile). 
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TasiE No. 80.—RELATION BETWEEN WIRE-TO-WIRE CAPACITY AND DIAMETER 
or InsutaTep Parr For 153-Parr CABLE oF 20 LB. CONDUCTORS. 


Calculated from the equation :— 


OS OLD Gia atOT” Se compe per kilometre. 


a a 
| Wire-to-Wire Capacity 
Diam. of Pair | Equivalent Diam. | Logyo2. 
in mm. of Core in mm. | 10 : : 
| Per kilometre | Per mile 
= ~~ ie 
S| “= | 
2-5 1-767 =| = 0-587 0-0426 =| — 0-0685 
3°0 2-120 | 0° 6674 0° 0375 00602 
3°5 2°480 | 0°7356 0°0340 | 00546 
4:0 2°830 0°7924 0°0316 0-0508 
4°5 3°180 | 0°8432 0°0297 0°0476 
5:0 3°540 08899 0°0281 | 00451 


eee 


The value of the constant kx for 600 pairs of 0°5 mm. diameter conductor is 
given in the table as 2-42; therefore the equivalent diameter of a single in- 
sulated conductor will be given by the equation :— 


log,, 2 — __0°01208 (kx) __ 0-01208 x 2-42 
~'° ; ~~ mfds. per kilometre 0°039 


logy, b - logy) 0°25 = 0°75 
b = 1°406 mm. 


TaBLE No. 81.—VAaALue or kx For TELEPHONE CABLES. 


Conductor Number of Pairs in Cable 
Pace Lb. per | 50 | 100 | 200 | 300 | 400 | 500 | 600 | soo | 900 | 1000 
| | | 

Ose) 18°76 | 8°98 9-30) 9°80) | |e 
0°5 | 19-7 | 6-21) .. | .. |2-40/2°40|2°40/2°42|9°49/9"49| 9-49 loca 
0°6 | 23:6 | 8:94) .. | .. |2°15/2-20/2-30/2-40|2-50/2-50|. | 
0°685/ 25°0 | 10-0 |1-90/1-90]1+92/1-97|2-10]2-20|9-40/2-40) 477 
0-7 | 27:8 | 12-16) 2-06/2-06|2-06|2-06)2-15/2-90| .. | .. | 2 | 
Or711} 28-0 | 12-5 |2-u4/2-01/2-00]2-04/9-13/2-90/ |. | 7 | 2 
OB | S15 ||. 15-9 |2-09/2-09/9:14/9-20/9-28| ee 
0°91 | 85:5 | 20:0 |2-06/2-00/2-05/2-15/2-20/ ©) | 32 | c. | os 

PO | aa S c2k'8 12°08 | 2°00) 24081 inl ol ae eee 
RO a7 8 00°01), 40°O.1203 12+0/'2>10).., | teat Wik Salle aaa 
1°676| 66 70 “12°00 / 2°00) \<. ) s. || fic), woiulereal eae 
2700679 |100 e220 ee roan ane > 
2°46 of, OF." STOO iat A 204 acl het «al aaah ie eins 
2°87 112 6 if 200 my D7) aie tee licen 2 ae coaien 
SE ee ee 
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Therefore, the diameter of the insulated pair will be 


f 1:406 ,/ 2 = 1°988, or, roundly, 2°0 mm. 

The diameter coefficient for a 600-pair cable is found from the table to be 
28°155, and the construction would be 13 layers over a centre of 3 pairs, the 
layers consisting of 9, 16, 22, 28, 34, 40, 46, 52, 58, 64, 70, 76, and 82 pairs 
respectively. Therefore, the diameter of the cable under the lead sheath 
would be 

28°155 x 2°0 = 56°31 mm. 


WIDTH OF PAPER. 


If b = the equivalent diameter of an insulated core, then +b = the cir- 
cumference of the core; if the paper be longitudinally applied and an 
allowance of 10 per cent. overlap be made, the width of the paper will be 
(x b + 10 per cent.). 

If the paper be spirally lapped, then the width of paper necessary to form 
a closed helix is given by BD in fig. 

No. 8, where A B is equal to the circum- C 
ference +b of the core and BC is equal 

to the length of lay of the paper, BD 

being perpendicular to AC. 

The necessary overlap must be added 
to the width BD. The approximate 
width of the paper necessary is given 
by 10 times the diameter of the con- 
ductor plus 10 per cent.; thus, for 0°8 D 
millimetre conductors the paper should 
have a width of (10 x 0°8) +10 per 
cent. = 8°8 mm. 

The specific gravity of the paper used 
for insulating telephone conductors is 
approximately 0°85; as, however, the 


LENGTH OF LAY 
OF PAPER 


weight of the paper is generally calcu- 4 7b B 
lated from the thickness, which varies 
somewhat, it is usual to assume a specific Fig. 8. 


gravity of 1:0. If the paper is applied 
to the conductor longitudinally, its weight in kilogrammes per kilometre per 
layer of paper is equal to :— 
(width of paper in millimetres x thickness of paper in millimetres), 
or, in Ib. per statute mile :— 
(width-in millimetres x thickness in millimetres) 3°50. 
The weight of the thread whipping averages one-tenth of the weight of the 
aper. 

¢ we increase of 1 per cent. in the weights is allowed for the lay of the indi- 
vidual insulated wires in pairing, and a further 2 per cent. for the stranding 
together of the pairs. i } ; 

If the paper be spirally lapped on to the conductor, its weight is approxi- 
mately equal to :— 

a dt + 20 per cent. = (377d t) kilogrammes per kilometre, 

or, (13°4 dt) lb. per statute mile, 
where d = diameter of the insulated conductor in millimetres, 


and t = thickness of the paper in millimetres. 
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The layer of paper over the laid-up pairs increases the diameter of the 
cable by 0°5 mm. A layer of calico tape sometimes applied to the cable 
directly under the lead sheath also increases the diameter of the cable by 
0-5 mm. 

The approximate price of telephone paper is 80s. per 100 kilogrammes 
(364s. per 100 1b.), and of the whipping (hemp netting) 350s. per 100 kilo- 
grammes (159s. per 100 1b.). : 

Dielectric Resistance.—lt is usual to specify a minimum dielectric resistance 
of 5000 megohms per mile, measured with a battery voltage; very much higher 
resistance is easily obtainable. 

Table No. 82 shows the variation of the dielectric resistance with the 
temperature. 

The dielectric resistance when measured with high-frequency voltage is very 
much less than that obtained when testing with a battery. According to Béla 
Gati, a cable consisting of a few pairs of conductors insulated with paper and 
air space has a dielectric resistance of approximately one-third of a megohm, 
and a cable of many pairs only one-tenth of a megohm when tested with a 
voltage of 1000 periods per second. 

The Dielectric Constant for paper and air-space cables varies between 1°7 
and 1:9. 

Table No. 83 shows the variation of the electrostatic capacity of a paper and 
air-space cable with the temperature. 


Taste No, 82.—TEMPERATURE COEFFICIENTS FOR THE DIELECTRIC 
RusisTANCE OF PAPER TELEPHONE CABLES. 


The dielectric resistance of a cable at 15° C. is equal to the dielectric 
resistance at ¢° C. multiplied by the coefficient for t° C. 


——- err Or 


tC. Coefficient} ¢° C. |Coefficient] ¢°C. |Coefficient] ¢°C. |Coefficient| 2c. Coefficient 
— 10 0°436 | 0°5 | 0°584 11°0 | 0-841 21°5 | 17408 | 32°0 | 2-740 
Se vB *449 | 1:0 *5925 | 11°5 *859 22°0 | 1°445 | 32:5 | 2-840 
93) °447 1 1°5 *6025 | 12°0 "8775 | 22°5 | 1°490 | 33°0 | 2°9380 
S40) °453 | 2°0 “609 12°5 *895 43° 0) | 1-85 1 883551) Sz025 
—es() “459. | 2°5 *622 13°0 “914 23°5 | 1°583 | 34:0 | 3°85 
=— 7:5 “464 | 3°0 *6325 | 13°5 °9383 24°0 | 1°638 | 34°5 | 3:230 
amass aC) "470 | 3°5 645 14°0 “954 24°5 | 1°688 | 85°0 | 3°340 
= APG) “477 | 4°0 *65385 | 14°5 OO 25°0 | 1°741 | 85°5 | 3°440 
sete (Ci ()) “484 1 4°5 *665 15°0 | 1°000 25°0 | 1°796 | 36°0 | 3°565 
=) Rh) *490 | 5:0 *676 Por ons 022 26°0 | 1°850 | 36°5_| 3-670 
— 5:0 °496 | 5:5 “688 16°0 | 1°047 26°5 | 1°920 | 37:0 | 3:810 
coy “504 | 6°0 “700 16°5) |) 2-073 27°0 | 1°975 | 37°5 | 37940 
— 4:0 rT OaD FAL 17°0 | 1°100 27-5 | 2-040 | 88-0 | 4°060 
Sarcsite) Sas | 70) Ce illgy Ny pPOy |) ETA) 28°0' | 2°105 | 8855 | 4-o1 = 
— 3:0 “p26: |) 75 *7365 | 18:0 | 1°159 28°5 | 2°180 | 39°0 | 4°34 
— 2°56 “5384 | 8:0 “752 {ey || AS IEXS 29°0 | 2°245 | 39-5 | 4:49 
— 2°0 *542 | 8°5 *766 HOSOY Yin l ome 29°5 | 2°325 | 40:0 | 4:63 
B= hs) °549 | 9°0 “7815 | 19°5 | 1-255 30°0 | 2-400 a ae 
— 8170 “aD8" | 9p “7955 | 20:0 | 1°290 30°5 | 2°488 ae oo 
— 9 (036 *5645110°0 “810 20°5 | 1°326 S108 570 me ats 
0 *575 |10°5 | +8255] 21-0 | 1-362 | 31:5 2°660 ie 09 
a 
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TasLe No 83.—TEMPERATURE COEFFICIENTS FoR THE ELECTROSTATIC CAPACITY 
OF PAPER ‘TELEPHONE CABLES. 


The capacity of a cable at 15° C. is equal to the capacity at t° O. multiplied 
by the coefficient for t° C. 


2G; Coefficient | eros | Coefficient | eC. | Coefficient 
-— 10 1°0290 7 1-0090 24 0° 9900 
-— 9 1-027 8 1:0085 25 0° 9890 
-— 8 1-0260 9 1-0065 26 0°9878 
-—- 7 1-0250 10 1°0055 27 0° 9865 
-—- 6. 1°0235 it 1-0040 ; 28 0°9852 
= o 1 0225 12 11-0028 29 00-9840 
— 4 1°0210 13 1°0015 30 0°9822 
— 8 1°0200 14 1°0005 31 0°9810 
— 2 1-0190 15 | 1-0000 32 0°9798 
— | 1-O180 16 | 0-999 33 0°9790 
0 1-0165 17ee dhe) e998 34 0°9780 
1 1°0155 18 0°9965 35 0°9762 
2 1-0150 1) | 0°995 36 0° 9750 
3 1°0130 20 | 0-994 37 0°9740 
+ 1:0120 Dil | 0-993 38 0°9725 
i) 1-0100 22 0-9918 39 0°9705 
6 1-0095 23 0°9905 40 0° 9692 
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CHAPTER VI. 


VULCANISED BITUMEN. 


BITUMEN compound, as used in the manufacture of electric cables, is generally 
composed of refined Trinidad bitumen and elastic or cotton-seed pitch in about 
equal proportions, to which is added from 5 to 10 per cent. of sulphur, in order 
to effect vulcanisation. 

Bitumen compound is used either as an insulating material, or as a water- 
proof protection to paper, jute, or rubber insulated cables. 

As an insulator, the bitumen is either applied directly to the tinned con- 
ductor, or the conductor (of plain copper) is first lapped with a thin separating 
layer of impregnated paper or jute, on to which the bitumen is applied; in 
either case the insulated conductor is lapped with a bitumen-impregnated tape, 
and finally braided with jute, or armoured with steel wires. 

As a waterproof sheath, bitumen is applied directly on to the paper insulated, 
jute insulated, or taped rubber-insulated conductor, instead of the more usual 
sheathing of lead. 

There are two general methods of applying the bitumen to the cable, viz. 
lapping and forcing; application of the bitumen by the longitudinal machine 
also gives good results for smaller cables. 

Lapping Method.—The bitumen, in the form of a tape, is spirally lapped on 
to the cable with an overlap equal to one half the width of the tape; the insu- 
lated cable is next taped with a bitumen-impregnated tape, and the whole 
vulcanised for 1 to 2 hours at approximately 35 lb. steam pressure. 

Forcing Method.—This method is more extensively used than the lapping 
method. ‘The bitumen compound is first vuleanised in small pans for several 
hours at a moderately high steam pressure, and then calendered into thick 
tapes, suitable for feeding into the forcing machine. 

The conductor, bare, or insulated with the paper or jute separator, is fed 
through the forcing machine, and covered with bitumen to the necessary thick- 
ness by means of a suitable die. 

The bitumen-covered cable is immediately passed through a cooling tank 
containing cold water, and then lapped with bitumen-impregnated tape. 

Three-core solid bitumen cables, largely used for mining work, are manu- 
factured with a triangular-shaped centre core of bitumen, on which the three 
bitumen insulated conductors are stranded, the whole being next passed through 
a forcing machine, which applies the outer covering, ribbed internally to exactly 
fit the stranded cores. 

For bitumen-insulated cables, it is necessary to run the conductor strand 
through hot bitumen compound, in order to fill up the interstices and prevent 
the passage of any water down the conductor. 

Thickness of Bitwmen.—() As dielectric. The thickness of bitumen is 
generally taken as 150 to 200 per cent. of the corresponding paper thickness, 
with 100 mils as a minimum. When a paper or jute separator is used, its radial 


thickness is usually 1 mm. (40 mils), this thickness being quite sufficient for all 
ordinary cases. 
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Curves Nos. 10 and 11 give the thickness of bitumen for various diameters of 
conductors, according to the average practice. 

(ii) As waterproof sheath. The thickness of bitumen is generally taken as 
150 to 200 per cent. of the corresponding lead thickness, with 100 mils as a 
minimum. 

Weight of Bitwmen.—The specific gravity of bitumen compound varies 
between 1-20 and 1°30; the value 1°25 being a safe average. 

The weight of bitumen is, therefore, equal to 


: (D? — ed?) 1:25 = 0°982 (D? — cd?) kilog. per km., 


where 
D = diameter over the bitumen in millimetres. 
d = diameter over the conductor in millimetres. 
¢ = a constant, depending upon the number of wires in the conductor strand; 
its value is as follows :— 


For 7-wire strand c=0°8 
” 19 »” ” c= 0°85 
” 37 ” ” c= 0°87 
” 61 9 ” e= 0°88 
5, above 61 : c= 0°90 

solid conductor c= 1:00 


or the weight of bitumen in lb. per statute mile is equal to 
3°484 (D? — ¢ d’). 


If the conductor be provided with a paper separator, then the weight of 


_ bitumen is equal to 


0-982 (D? — d?) kilogrammes per kilometre, 
or 3°484 (D? — d?) lb. per statute mile, 


where D = diameter over bitumen in millimetres 
d = diameter over the paper separator in millimetres. 


In the case of a three-core solid bitumen cable the weight of bitumen is 
equal to 
0:982 (D? — 3:06 ¢ d?) kilogrammes per kilometre, 

3:484 (D? — 3°06 ¢ d?) lb. per statute mile, 
the diameter of the conductor in millimetres 
the constant depending on the number of wires in the con- 
ductor strand 
D = the diameter over the outside insulating bitumen in milli- 
metres. 
The factor 3°06 allows for the three conductors with 2 per cent. for lay. 

The price of bitumen compound for cable manufacture varies between 60/— 
and 80/— per 100 kilogrammes, or 27°2/— and 36°3/— per 100 Ib. 

The dielectric constant of vulcanised bitumen compound is approximately 


or 


where d 


il Ml 


3°8. 

The specific dielectric resistance of vulcanised bitumen compound varies 
between 200 x 107 and 100 x 107 megohms per c.c. after one minute’s electri- 
fication at 60° I. 

The variation of the dielectric resistance with temperature depends, of course, 
toa certain extent, on the composition of the yuleanised bitumen. ‘Table No. 84 
gives the coefficients for a standard mixture largely used for insulating cables. 
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Taste No. 84,—TEMPERATURE COEFFICIENTS FOR THE DIELECTRIC RESISTANCE 
OF VULCANISED BITUMEN. : 


ELECTRIC CABLES 


The dielectric resistance at 60° F. is equal to the dielectric resistance at t° F., 
multiplied by the coefficient for ¢° F. 


t° F. |Coefficient| ¢° F. Coefficient} t° F. Coefficient t° F. |\Coefficient} ¢° F. Coefficient} £° F. Coefitent 
| x = a is | 
| 
40 | 0°399 | 51 | 0°697 | 62 | 1°085 | 73 | 1-610 | 84 2°41 95 | 3-71 
41 -425 | 52 -727 | 63 | 1-130 | 74 | 1-675 | 85 | 2°50 | 96 | 3°87 
42 *452 | 53 “755 | 64 | 1°170 | 75 | 1-740 | 86 | 2°59 | 97 | 4-03 
43 *480 | 54 *787 | 65 }-1-210 | 76 | 1-810 | 87 | 2°70 | 98 | 4°21 
44 =d09))| 09 “822 | 66 | 1-245 | 77 | 1-875 | 88 | 2°80 | 99 | 4-40 
45 *530 | 56 *852 | 67 | 1-290 | 78 | 1-940 | 89 | 2-90 |100 | 4°60 
46 SOMO "880 1160 qeLesooul eo | 2-015 | 90 3°03 101 | 4-82 
47 -582 | 58 *922-| 69 | 1-380 | 80 | 2-090 | 91 | 3-15 |102 | 5-04 
48 *610 | 59 -960 | 70 | 1-486 | 81 | 2-170 | 92 | 3-28 4103 EAS 
49 -635 | 60 | 1:000 | 71 | 1°485 | 82 | 2-250 | 938 8°42 |104 | 5:74 
50 -672 | 61 | 1:044 | 72 | 1°550 | 83 | 2°330 | 94 | 3-59 1105 | 6°05 


per 


The dielectric strength of vulcanised bitumen is approximately 14,000 volts 
mm. 


CHAPTER VII. 
TAPES AND BRAIDS. 


(A) Tapes. 


Width and Lay of Tape :— 
Let d = mean diameter of tape, 


the length of tape necessary to cover a lengt! 


From the figure :— 
BE_AB 
BD” AD 


1 


i.e. diameter from 
centre to centre of tape 
width of tape 
width of overlap 
length of lay of tape 


Draw A B to represent the 
circumference, that is equal to 7d; 
and construct a semicircle on A B; 
cut off B D equal in length to 
(W —w) and join A D and produce. 
Draw BE perpendicular to A B, 
then B E represents the length of 
lay of the tape and A E represents 
h of core equal to BE. 


(B E = land A B=7d) 
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AB (W —w)rd 1 


Doe TET ey ae 
VV (Weuyt Gedy! 


and : 1 
W = w + 


Quantity of Tape required :— 
Let L leneth of core to be taped. 
Tl = length of tape required. 
Ta = area of tape required. 
other symbols as above ; then :— 
From the figure:—A E represents the length of tape required to cover core of 
aa BE (orl). Therefore for core of I length the required length of tape 
will be 


a) 


AB 2 AB.BE.L_ardl.b _ rd 
1 BD. (W—w)l (W—w) 
or direct : area of core to be covered = 7d, effective width of tape = (W—w). 
>. length of tape = Was) 
area of tape required = woo 
If L is given in yards and d, W and w in inches, then 
area of tape required = Won square yards. 


36 (W—w) 
In the case of tape with half overlap, the area of tape required becomes : 


wth sq. yards. 
18 


Table No. 85 gives the surface of cylindrical cables in square yards per 


nautical mile (2029 yards). he 
The area of tape required per nautical mile of core of diameter (mean tape 


diameter) d mm. is equal to ; 


6°971 d square yards We 80 oF for no overlap. 
8:133 d A 55 wis ae ss » 7th lap. 
83664 3 D ake Bs me re ss 
S714d Be a 25 a oa 
9-295d 4 “9 We a0 on Seas 
10:458d ss, o et 0 Ae Rais 
13°942d - 5, 5 as ae be een 


The area of tape required per kilometre of core of mean diameter d mm. 
(i.e. diameter over core plus one layer of tape) is equal to: 


3:141 d square metres we a ot for no overlap. 
3:°665 d a 5 ue ate ae » th lap. 
BOUT al 5p 7 ne ac one ‘a é rp 
3°927 d » ” oe oe se ay a? 
4°189 d » ” ° ve on og » 
4°‘713d » on ae os ae ee er 
6283 d . as se Ne poe. ie 


N 
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TaBLE No. 85.—SURFACE OF A CABLE. 


Square Yards Square Yards 


gg Pesce _ |per Nautical Mile hems per Nautical Mile 
mm. in. mm. in. 
0°5 0:0197 * 3°4855 25°51) 1/0039 776 
1°0 (0394 6°9711 26-0 | 1:0236 | 181-25 
1°5 0591 10°456 26°5 1:0433 184°73 
2°0 “0787 13-942 27°70 | 1:06830 | 1883 
2°5 “0984 17°428 27°5 1:0827 | 191-71 
3°0 -1181 20-913 28°0 1-1024 | 195-19 
3°5 1378 24°399 28°5 1129) 198-68 
4:0 *1575 27° 884 29-0 Leva i oe 202-16 
4-5 sie 31°370 29°5 1:1614 205-65 
5-0 1968 34°856 30°0 i 1Sh 4 209-13 
55 9165 | 88°341 30°5 12008 | 212-62 
6:0 -2362 41-827 31:0 17-2208 | 216-11 
6°5 2559 45°312 31°5 1°2402 | 219-59 
7:0 “9756 48-798 32:0 1:2599 | 223-08 
75 +2958 52-283 32°5 1:2795 | 226-56 
a) *3150 59° 769 83:0 1:2992 230-05 
8:5 +3346 59° 255 33-5 1:3189 | 233-53 
9-0 3543 62°740 34:0 1-3386 | 237-02 
9°5 3740 66-226 34-5 | 1-°8583. | 24050 
10:0 -3937 69-711 35:0 | 14-3780 | 243-99 
10°5 +4134: 73°197 35-5 | 1:3977 | 247°48 
11:0 4331 76° 683 S650 is 1sai7oae 250-96 
11°5 “4528 80-168 36°5 1°4370 | 954-45 
12°0 4724 83-654 37-0 1°4567 257°93 
12°5 +4921 87°139 87°5 1-4764 | 261-42 
13:0 “5118 | 90°625 38-0 1°4961 264:90 
13°5 5315 94-110 88-5 1°5158 ss} 268°39 
14:0 “5512 97°596 39:0 1:5355 | 971-87 
14:5 “5709 101-08 39°5 1°5551 275°3 
15:0 5906 104°57 40-0 | 1°5748 278°85 
15°5 6102 108-05 40°5 | 1:5948 282°33 
16:0 +6299 111-54 41-0 1°6142 285°82 
16°5 6496 115:02 41°5 1°633 289-30 
17:0 6698 118°51 42°0 16536 292°79 
17°5 *6890 121-99 42-5 1°6733 296°27 
18:0 *7087 12548 43°0 1°6929 299-76 
18°5 7284 128-97 3:5 1°7126 303°24 
19:0 7480 32°45 44°0 17328 30673 
19°5 “7677 135°94 44°5 1°7520 310-22 
20°0 “7874. 139-42 45-0 1:7717 313-70 
20°5 ‘8071 142-91 45°5 1°7914 317-19 
21:0 8268 146-39 46-0 1°8111 320-67 
21°5 8465 14988 46°5 1:8307 324-16 
22-0) 8661 153°36 47°0 1:°8504 327-64 
22°5 “8858 156°85 47°5 1-8701 331:13 
23-0 9055 160°3 48:0 1:8898 334-61 
23°5 9252 163°82 48°5 1:9095 338-10 
24:0 +9449 167°31 49-0 1:9292 341-59 
D5 9646 170°79 49°5 1:9488 345-07 
25:0 9843 174-28 50°0 1:9685 348 +56 
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Tasie No, 85.—Surrace or a CaBLe—continued. 


Diameter 


per Nautical Mile 


Square Yards 


Diameter 


- Square Yards 
| per Nautical Mile 


mm. 
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*7756 
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*8937 
9134 
9331 
*9528 
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°9725 
*9922 
“0119 
“0315 
*0512 
*0709 
-0906 
*1103 
“1300 
*1497 
*1693 
*1890 
*2087 
*2284 
“2481 
*2678 
*28795 
*3071 
*3268 
*3465 
*3662 
*3859 
"4056 
"4253 
“4449 


°4646 


"4843 
5040 
75237 
5434 
eGo 
*5827 
6024 
*6221 
*6418 
“6615 
*6812 
*7008 
*7205 
*7402 
“7599 
“7796 
“7993 
*8190 
8386 
*8583 
*8780 
*8977 
*9144 


526°32 
529°81 
53329 
536°78 
540° 26 
543°75 
547-24 
550°72 
554-21 
557° 69 
561°18 
564° 66 
568°15 
571-63 
575-12 
578° 60 
582°09 
585°58 
589:06 
592-55 
59603 
599°52 
603° 00 
606749 
609°98 
613°46 
616°95 
620-43 
623° 92 
627°40 
630°89 
634-37 
637°81 
641°37 
644°83 
648° 32 
651-80 
65529 
658°77 
662° 26 
665°74 
669° 23 
672°72 
676° 20 
679° 69 
683°17 
686" 66 
690° 14 
693° 63 
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Rubber Saturated Tape.—India-rubber cables are generally taped with rubber 
saturated tape, which weighs approximately 0°36 lb. per square yard; its 
thickness is 0°3 mm. (11°8 mils). One-fifth overlap is usually adopted, which 
gives for the area of tape required for any core :— 

(Mean tape diameter in mm.) 8*714 = square yards per nautical mile of core. 
The weight of the tape will therefore be: 
(Mean tape diameter in mm.) 8-714 x 0°36 = lb. per nautical mile of core. 
But (8°714 x 0°36) = 3:187, or approximately equal to 2; therefore the 

number of lb. of tape required per nautical mile of core is approximately equal 
to the circumference of the core in millimetres corresponding to the mean tape 
diameter. 

Table No. 86 gives the circumference of circles of various diameters. 

Again, if d be the mean tape diameter of any-core in millimetres (that is, 
equal to the diameter of the core, plus 0°3 mm. for one layer of tape), then the 
number of square metres required to cover 1 kilometre of core will be 


3°1416d x 1000 x 1000 4 - ; " 
1000 x 1000 + th overlap = (3°1416 + 0°7854) d 


= 3:927 4d, 


or, roundly, 4 d. 


The weight of the tape bein 
metre, therefore the weight of + 
equal to 0°8 d. 


§ approximately 0:2 kilogrammes per square 
ape required in kilogrammes per kilometre is 
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The price of such rubber saturated tape is approximately 15s, per lb., or 
3°3s. per kilogramme. 
If the taped core is run through ozokerit compound, the weight of compound 
taken up by the tape is equal to: 
0-1 (circumference of core in mm.) = kilogrammes per kilometre, 
or 1-115 (diameter of core in mm.) = lb. per statute mile, 
or 1:285 (diameter of core in mm.) = |b. per nautical mile. 


The ozokerit compound consists of 3 parts of ozokerit (specific gravity 0°95, 
melting-point 140°-170° F., price 98s. per 100 kilogrammes) to 1 part of Stock- 
holm tar (specific gravity 1:015, price 21s. per 100 kilogrammes), the Stockholm 
tar having been previously boiled for four to five hours. The price of the 
compound is approximately 49s. per 100 kilogrammes, or 22s. 3d. per 100 Ib. 

Ozokerit Tape.—The tape is first tanned and then saturated with the above 
described compound. 

It is generally applied to india-rubber cores with one-fifth overlap, and 
therefore the tape required is: 


(mean diameter in millimetres) 4 = square metres per kilometre. 


The tape usually has a thickness of 0°35 mm. (14 mils), and weighs 
0:25 kilogramme per square metre ; therefore, the weight of tape required in 
kilogrammes per kilometre is equal to the mean diameter of the taped core in 
millimetres. The price of the tape is approximately 0-5s. per square metre. 
A heavier tape is sometimes used, having a thickness of 0°5 mm. (20 mils), 
which weighs 0°175 kilogramme per square metre and takes up 0°236 kilo- 
gramme of ozokerit compound per square metre. The weight required in 
kilogrammes per kilometre is given by 

(mean tape diameter in millimetres) 1°6. 


The cost of tape and ozokerit compound is approximately 0°5s. per square 
metre. 
Goutta-percha core is generally taped with cotton tape, with an oyerlap of 
one-fifth the width. ‘The tape required per nautical mile is given by 


8°714 (mean diameter in millimetres) = square yards of tape, 


or “5 es “ am = square metres of tape per kalometre. 


The tape weighs 0°3 lb. per square yard, and its thickness is 0°3 mm. 
(12 mils). 

If the tape is tarred the thickness is increased to 0°5 mm. (20 mils), and the 
weight of tar on the tape is 0:4 Ib. per square yard. 

Dry core telephone cables are generally taped under the lead sheath with 
one layer of cotton tape applied with an overlap of one-fifth the width. If d 
ig the diameter over the laid-up pairs, plus 0°3 mm. for one layer of tape, 
then 4d = square metres of tape required per kilometre, 7°'7 d = square yards 
of tape required per statute mile, 0°8d = weight of tape required in kilogrammes 
per kilometre, 2°84 d = weight of tape required in Ib. per statute mile. The 
price of such cotton tape is approximately 1s. per square metre, or 5s. per kilo- 
eramme, or 2°38. per Nas 

Bitumen Cables.—Various tapes are used, such as: 

Weight per square metre . 0°5 kilogramme. 
5 “ » yard. 0°922 lb. 
Bitumen tape A. | Thickness of tape . ; . 0:5 mm, (20 mils). 
Price per kilogramme, about . 1 65s. 
Price per lb., about 0° 75s. 
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Weight per square metre 0°235 kilogramme. 
{ ys Fe yar. 0°433 Ib. ; 
Bitumen tape B. ; Thickness of tape . P - 0-4 mm. (16 mils). 
[Brice per kilogramme, about . 2°3s. 
Price per lb., about 1°0s. 


Taste No. 87.—Coprer Tare. 0°25 mm. thick (10 mils). 


The price of copper tape is equal to the basis price (see page 92), plus the 
following “extra” price :— 


l 
Width of Tape Extra Price | 


| | Shillings | 


mm. | mils | per 100 kilog. Pence per lb. 
100 to 80 394 to 316 22°0 12 
io 60 311 236 | 23-5 U8 
59 40 232 158 25:0 1°36 
bts RS sO) 157 118 27°0 1°47 
29°9 25 TZ, 99 31°0 1°68 
24°9 20 98 79 36-0 1°96 
Hey AS 78 Sey} 40-0 2°17 
14 Oe LO o8 39° | 46°0 2°5 
s)e8) a 38 20 / 66°0 3°6 
| | | | 
aa 
(B) Braids. 


The usual sizes of braiding machines are :-— 


16 bobbin, which run at approximately 50 revolutions per minute 


20 ” % ” 30 ” ” 
24. ” » » 20 » x 
48 » » > 10 22 


” 


and asbestos yarn ; 
he large size cables, 


The usual braiding materials are cotton, jute, hemp, 
cotton being used for small size cables, jute and hemp for t 
and asbestos yarn for fire-resisting cables. 


Cables requiring a flexible armour are sometimes braided with steel wires, 
phosphor bronze wires, or raw hide strips. 


The angle of lay of the braiding varies between 
the size of the cable or special requirements, 
50°, 45°, 40°, and 35°, from which the length of cable br 
the machine can be read off. 


t 50° and 35°, according to 
Curve No. 12 gives lay angles of 
aided per revolution of 


Cotton Braid.—Cotton is measured by the following scale :— 


54 in. 
4,320 in. 
30,240 in. 


1 thread. 
80 threads = 1 lea. 


560 threads = 7 leas = 1 hank — 840 yards. 


All hanks of cotton measure 840 
of any cotton that weigh 1 lb. 


yards in length, and the number of hanks 
determines the size of that cotton, and is known 


as the “count ” of the cotton, thus — 
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1 lb. = 20 x 840 yards = 20 hanks of 20’s count cotton. 

1 lb. = 40 x 840 yards = 40 hanks of 40’s count cotton. 

1 Ib. = 20 x 840 yards = 20 hanks of 40/2 double cotton. 
A spindle of cotton = 18 hanks = 15,120 yards. 


SNIKSVW JO NOILNTOAZY Yad qau3aAo9 3uY¥o0o 40 een 
i=] 
t+ 


300 


a 
=F 


CURVE N° 12 


300 400 500 
DIAMETER OF CORE 


200 


oo 


188 


ELECTRIC CABLES 


Table No. 88 shows the weight of various cottons. 


TasLe No. 88.—Wericut or Corton. 


Single Cotton Number of Yards | Doubled Cotton | Number of Yards 
Counts per Ib. Counts per lb. 
| 
6 5040 6/2 2520 
| 8 6720 8/2 3360 
| 12 10080 12/2 5040 
16 13440 16/2 6720 
20 16800 20/2 S400 
30 25200 30/2 12600 
40) 33600 40/2 16800 
60 50400 60/2 25200 
| 


| 
A braiding of 30/2 cotton increases the diameter of the cable by 0°75 mm. 
(30 mils), and 


one braiding of 20/2 cotton increases the diameter by 1:0 mm. (39 mils) 


bean tort te b : Z 1-1 (7 ¢48 Be 
Ss on a zy is 1:2 ee ey 
PF 8/2 » 7 bod 3 "(35 Saw) 


The weight of cotton braid is approximately equal to 
(sectional area of braid in square mm.) 0°55 = kilogramme per kilometre. 


If the diameter under and over the braid be d and D mm. respectively, then 

the weight of cotton in kilogrammes per kilometre is given by 
0°432 (D? — d?), 

or the weight of cotton in Ib. per statute mile is given by 
1°53 (D? — d?). 

It the diameter d and D be expressed in mils, then the weight of cotton in 
Ib. per statute mile is given by 

D? — @? 
990 ~ 

The price of braiding cotton varies from time to time; it is quoted in various 
weekly journals. 

Cotton braid soaks up 130 per cent. of its weight of cable-wax compound 
(black), or 125 per cent. of its weight of ceresine compound (red). 

The black wax compound for finishing off cotton-braided cables is usually 
composed of hard black wax and soft black wax in varying proportions accordin 
to their hardness: the price of the compound is approximately 28/— per 100 Ib., 
or 61°7/— per 100 kilogrammes. 

The red wax compound is usually composed of ceresine wax, half-white wax 
and cable crimson (dye), and costs approximately 37°8/— per 100 Ib., or 83°3/- 
per 100 kilogrammes. 


Jute Braid :— 


A braiding of 8 oz. jute increases the diameter by 1°5 mm 
s se el Gioz: 3 ~ a 250535 
” bed 2 Ib. ” Phd ” 3° 0 ” 
”» ” 4 Ib. ” ” bh} a % 0 
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The weight of jute braid is approximately equal to 
0°43 (D? — d?) kilogrammes per kilometre 


where D and d are the diameters in millimetres over and under the braid 
respectively ; or the weight in 1b. per statute mile is equal to 


1°53 (D? — @). 


If the diameters D and d are expressed in mils, then the weight of jute in 
lb. per statute mile is equal to 
D2 — @? 
990 * 


The jute braid is generally run through Stockholm tar and finished off with 
the wax compound (ozokerit), as used for cotton-braided cables; the weight of 
the tar soaked up is approximately equal to 80 per cent. of the jute weight; the 
weight of the compound is also approximately 80 per cent. of the jute weight. 

The price of jute yarn varies between 40/— and 66/— per 100 kilogrammes, or 
18°2/- and 30/— per 100 Ib. 

The price of Stockholm tar is approximately 8/— per 100 lb., or 17°7/— per 
100 kilogrammes. 

The price of the wax compound is approximately 28/— per 100 Ib., or 61°7/- 
per 100 kilogrammes. 

Jute braiding is sometimes impregnated with a fire-resisting compound 
consisting of 50 per cent. of magnesium oxide, 25 per cent. of magnesium 
chloride and 25 per cent. of water; costing, approximately, 12/— per 100) kilo- 
erammes, or 5°45/— per 100 1b. The amount of such compound taken up is 
approximately 200 per cent. of the weight of the jute braid. 

The tensile strength of jute yarn ig approximately 4 lb. per 1 lb. weight per 
nautical mile, that is to say a yarn weighing 2 lb. per nautical mile (known as 
2 lb. yarn), should have a tensile strength of 8 Ib. 

Hemp Braids.—Some engineers prefer hemp braid for the larger cables, due 
to the fact that its tensile strength is much greater than that of jute; thus 
Italian hemp has a tensile strength of about 10 to 12 lb. per lb. of weight per 
nautical mile, Russian hemp a strength of 8 lb. per lb. of weight, whilst jute has 
a strength of only 4 1b. per lb. of weight. Care must be taken in selecting hemp, 
for experience has shown that Russian hemp rots very quickly in water, damp 
ground, and similar positions. 


Table No. 89 gives the details of the various hemp braids used. 


Taste No. 89.—Hemp Brarps. 


Increase to Diameter 


Diameter of core Size of for one Braid i Weight ot Hemp 
i i in lb. 
tinge t ele i] per statute mile. 

mils mm. 


40to200 . . 4 02. 40 1:0 0-091 (d + 20) 
XOD ey ANOUK gc oles 61 1°55 =| 0°1415 @ + 30°5) 
1016 and larger .| 16 ,, 87 2°21 0°185 (d + 43:2) 
Special cables .| 32 ,, 140 3°56 0:°296 (d + 70) 
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The price of hemp yarns is approximately as follows :— 


per 100 lb. per 100 kilog. 
ea at 80/- sae AIC 
8 02. a sa ie 58/- a 128/- 
16 oz. Bs = 56/- Se 123/- 


Hemp-braided cables are usually run through Stockholm tar, and finished 
off with ozokerit wax compound. The weight of the tar is approximately equal 
to 80 per cent. of the weight of hemp, and the cost of the tar is approximately 
8/- per 100 lb., or 17°7/- per 100 kilogrammes. The weight of the wax 
compound is also 80 per cent. of the weight of hemp and costs 28/— per 100 Ib., 
or 61°7/— per 100 kilogrammes. 


Asbestos Braid. 
Table No. 90 gives the details of asbestos threads used for braiding ; the 
60/2 thread being most extensively used. 


TasLE No. 90.—Deratus or Asspestos Brat. 


Increase of Approximate Price in shillings 
Size of Diameter for = ee ae 
~ b j 

asbestos thread one braid per etleg | perth 
60/2 2 mm. 75 | 3-4 
40/2 a 6-0 | 2-7 
20/2 2°75 1°25 

| 


The weight of asbestos thread braid is equal to 
Hey — d°) 0°84 = kilogrammes per kilometre 


or 0°66 (D? — d*) = kilogrammes per kilometre 
or 2°34 (D? — d*) = Ib. per statute mile 
where D and d are the diameters over and under the braid respectively, in 
millimetres. 

The braid is generally run through an asbestos compound consisting of equal 
parts of asbestos, magnesium superoxide and waterglass (silicate of soda), 
which costs approximately 40/— per 100 kilogrammes, or 18/— per 100 lb. The 


braid soaks up approximately 230 per cent. of its weight of the asbestos 
compound. 
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CHAPTER VIII. 
LEAD SHEATH. 


ALL cables insulated with hygroscopic material, such as paper or jute, must be 
provided with a continuous sheath of metallic or waterproof material. Rubber 
- cables, for use in damp and exposed positions; are also generally similarly 
sheathed. The only materials which are commercially employed for this purpose 
are lead and yulcanised bitumen. 
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Lead has a specific gravity of 11°37 and a tensile strength of 1°26 kilo- 
gramme per square millimetre (= 1792 Ib. per square inch). : 3 

Lead weighs 30,000 Ib. per square inch section per nautical mile, or 
23,560 Ib. per circular inch section per nautical mile. : 

The melting-point of lead is 326° C. (619° F.), and it should be applied to 
cable at a temperature somewhat below 315° C. (599° F.) by means of a 
hydraulic press. For electric light and power cables pure new lead is generally 
used, but in the case of air-space telephone cables the lead is generally 
hardened by the addition of from 2 to 3 per cent. of tin, to insure against the 
sheath losing its circular section, and thus diminishing the air-space inclosed, on 
which depends the electrostatic capacity of the cable. 

Tin has a specific gravity of 7°29 and melting-point at 228° C. (442° F.). 

Owing to the contraction of the lead in passing through the lead-press die, 
an allowance must be made in order to obtain a given thickness of lead sheath. 
Curve No. 13 gives the diameter of the lead-press die necessary to obtain various 
outside diameters of lead sheathing. 

The maximum diameter of cable which can be commercially lead-sheathed 
with the present practice is from 85 to 95 mm. (3°35 to 3°54 inches), owing to 
the short manufacturing length and the size of the cable drum. 

Lead sheath for telephone cable is often specified to withstand an internal 
air pressure of from 2 to 5 atmospheres (29 to 75 lb. per square inch) for a 
period of from 2 to 24 hours; telephone cables immediately after leaving the 
lead press, and before being drummed, should be passed through a trough of 
cold water, so that at least 6 feet of their length is always submerged. 

Tables Nos. 91, 92, and 93 show the thickness of the lead sheath as 
recommended by the Engineering Standards Committee. A variation of 
10 per cent. in the thickness below the standard is allowed, but the average 
thickness must at least equal that specified. In the case of “ between” sizes 
the thickness should be as that of the next larger size; also, for other working 
pressures the thickness to be the same as for the next higher voltage. 


Tasie No. 91.—THroKNEss oF LEAD SHEATH FOR RUBBER CABLES FOR 
INTERNAL WrRING UP To 330 VoLtTs. 
(As recommended by the Engineering Standards Committee.) 


Conductor) Conductor Section |Lead Thickness} Conductor | Conductor Section | Lead Thickness 
| | » 


L.W.G. sq. in. | sq.mm,.| mils | mm, L.W.G. sq.in. | sq.mm./ mils | mm. 

1/18 |0°001809) 1:167 | 31 | 0°79 | 19/18 |0°03374 | 21°77 | 43 | 1:09 
3/22 | -O01811) 1°168 | 31 | 0°79 7/14 *03459 | 22°32_| 48 | 1:09 
1/17 | *002463) 1-589 | 31 | 0°79 | 7/-095"| -04878 | 31°47 | 45. | 1-14 
3/20 | °002994| 1-931 | 33 | 0°84 119/-058"| -04962 | 31°78 | 46 | 1°17 
1/16 | *003217) 2:075 | 382 | 0°81 |] 19/16 “05998 | 38°70) 47 | 1:19 
1/15_| *004071) 2°627 | 32 | 0°81 | 19/14 °09372 | 60°47 | 52 | 1°32 
7/22 | °004237| 2:734 | 33 | 0°84 119/082”) -09847 | 68-53 | 538 | 1°35 
1/14 | +005026; 3°243 | 33 | 0°84 | 87/16 “1167 | 75°32 | 50 |) 1740) 
3/18 | °005822) 3:434 | 84 | 0°86 |19/:092”| -1289 | 79:97 | 56 | 1:42 
7/20 | *007005) 4°519 | 35 | 0°89 |19/:101”| +1494 | 96°38 | 59 | 1-50 
7/18 | *01245 | 8-036 | 37 | 0°94 | 37/15 "1478 | 95°33 | 58 | 1347 
19/20 | 01898 |12°24 39 | 0°99 | 19/12 °1584 {102-2 o9 | 1°50 
7/16 | *02214 /14°28 40 | 1:02 | 37/14 1824 U7 7 62 | 1:57 

i tt 
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ELECTRIC 


CABLES 


TasieE No. 93.—LEAD 


(As recommended by the 


ee SEES SEEN 


ae Low Tension Cables For 2200 Volt Pressure For 3300 
of = a 
ES el a ieee ea Twin or | ‘Single | Concentrie| "U2 OT | Single 
ee Ne ial op | tla ee |mm. mils mm.| mils | mm. | mils By Pe 
a _| Lee hl 
0-025, 16 | 70 1-78 80 2-03 80 2-03 70 1-78 80 2-08 90 2-29 70 1-78 
*05 | 32 70 |1°78| 80 [2°08 ae 29 70 1-78 90 2-29100 2°54) 80 2°03 
-075) 48 70 |1°78) 90 |2°29)100 |2°54) 80 203 90 2-291110 2°79) 80 [2°03 
*10 | 64:5} 80 |2°03) 90 2-29110 2 79, 80 2-03100 254120 3-05, 80 2°03 
+125} 80:6} 80 |2°03)100 |2°54/110 |2-79) 80 2-03.10 2-54.20 13°05; 90 |2°29 
“150) 97 80 |2°03)100 |2°54/120 |8 05| 90 229110 2-79130 3°30) 90 |2°29 
20) 129 90 |2°29)110 |2°79130 |3-30 90 2+29110 2°79 130 3°30} 90 |2°29 
25 |161 90 |2°29)110 |2°'79)130 |8°30) 90 |2°29]120 |8:05/140 |3°56)100 [2°54 
*30 |193 90 |2°29)120 |3:05)140 3-56 
°35 |226 (100 |2°54/120 |3:05150 3:81 
*40 |258 |100 2°54/130 |8°30160 4:06 53 
*50 (823 (110 |2°79|140 |8°56/170 |4°32 
*60 887 {110 |2:79)140 |8°56 
70 |451 |120 (8°05)150 3°81 
75 |484 |120 |3:°05)150 [3°81 
*80 (516 {120 3°05160 |4-06 
*90 [581 {120 |8°05160 |4:06 
1:0 (645 |130 |8°30)170 |4:32 
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THICKNESS FOR RUBBER CABLES. 


Engineering Standards Committee.) 


Volt Pressure For 6600 Volt Pressure For 11,000 Volt Pressure Section 
— |= = of 
El cere [PEE | cated] heme, Hs | atte) ge 
mils| mm. til mm, mils] mm. mls mm. mils| mm, mils| wm. ls) mim mals) mam. | anh. 
80/2-03,1002°54) 802-03) 902-291102-79 902-291002 541203050025, 16 
902-29 1102-79, 802-03 100 2°541203-05, 902-29 1002°541303°30 -05 | 32 
1002°541102-79 902-29'1002-54 1803-30 1002-54110 2-79 1403-56 075 48 
1002-54 1208-05) 902291110 2-79 1303-30 1002-54 1102-79 1503°S1 +10 | 645 
1002°54120'3-05 902-29'110 2-79 1403-56100 2°54 1203-05 1503°81) +125) 80-6 
1102-79 130,3°30,1002-54 1203-05 1403-56 100 2°54 1203-05 1604°06 +150, 97 
110|2°79,140/3- 56/1002 - 54/1203 - 05/1503-81/110 2°79,130 3°301704°32) +20 129 
120)3-05 140|3- 56 100 2-54/130:3-30 160/4:06110 2-79 1303-30 1704°32, -25 161 
30 198 
35 |226 
40 258 
50 [823 
“s 60 387 
70 451 
75 484 
ve x 80 516 
90 581 
Pe een eM eal Neta dlecelee | aell ae eh gat res LO 1645 
I 
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The thicknesses of Jead sheath recommended by various institutions are given 
in Tables Nos. 94, 95, and 96. 

Table No. 97 gives the thickness of lead sheath generally applied to tele- 
phone cables by English manufacturers. 

The thicknesses of lead sheath generally adopted by Continental cable 

manufacturers are given in Tables Nos. 98, 99, 100, 101, 102, and 103, for paper 

insulated, jute insulated, rubber insulated, paper and air space telephone, and 
jute telegraph cables. 

Curve No. 14 shows the thickness of lead sheath for paper and rubber cables 
adopted by various Continental manufacturers. 


Taste No, 94.—THICKNEss OF LEAD FOR PAPER OR JUTE INSULATED CABLES 
up to 650 VonTs PressurE. (As recommended by the Institution of 
Electrical Engineers.) 


eens | cet ee 
Conductor Section of Lead Conductor Section of Lead 
L.S.W.G. |. Conductor Thickness L.S.W.G. Conductor | Thickness 
or ee or = a = 
inches sq.in. sq.mm. mils) mm. inches sq. iv. sq.mm. mils | mm. 


7/18 0012456 8036 | GO | 1-52 | 19/-1010-14929 96-378 80 | 2°08 
7/17 -01694910°985 | GO | 1°52 | 37/14 | -18242117-69 | 80 3 
19/20 +018979 12-244 | 60 | 1°52 | 37/-082”, -19166 123-65 | 80 | 2°08 
7/16 | +02213814°283 | 60 | 1°52 | 37/+092"| -24196155-65 | 90 

19/19 | -023431/15°117 | 60 | 1°52 | 37/-101"| -29077187°59 | 90 | 2°29 


7/:068" +02499216°124 60 
7/15 | +02801918-076 | 60 
19/18 | -03874021°768 | 60 


1 

1 

1 

l 

1 

1°52 | 37/:110" -34490 222-51 | 90 

1°52 | 61/13 *39767 256°56 | 100 

1°52 | 61/-098”) +45123.291-12 | 100 

7/14 | *08459122°317 | 60 | 1:52 | 61/-101", +47928309 21 | 100 

19/17 | +04592529°629 60 | 1°52 | 61/-108", -54802353°56 | 110 
7/095") *04877831°470 | GO | 1°52 | 61/+110"| +57341369-94 | 110 

19/:058” +04962331°783 60 1:52] 61/-118" 65420'422-06 | 110 

19/16 | +05998338°699 | 70 | 1°78 | 91/-098", *67308'434°25 | 110 

19/15 _-075916 48-978 | 70 | 1°78 | 91/+101" 71492 461-24 110 

19/14 -09372460°467 70 1°78] 91/12 -75802489-05 > 120 

19/-082", +09846863°528 | 70 | 1°78 eee "84801 547°10 | 120 

37/16 "11675 75324 70 | 1°78 | 91/-118"| -97584/629-58 | 120 

19/13 °12895 79-967 70 1-78 |127/-101", «99765 643-68 | 120 

37/15 "14776 95-332 | 80 2:03 | | | 

| | 
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198 HEECTRIC CABLES 


TasLe No. 95.—Tuickness oF LEAD FoR JUTE oR PAPER InsULATED CABLES 
ror 700 Vours PressukE. (As recommended by the Verband Deutscher 
Elektrotechniker.) 


SS SSS 


Section of Conductor | Thickness of Lead Section of Conductor Thickness of Lead 
sq. mm. sq. in. | mils | mm. sq. mm. sq. in. mils | mm. 
EOF 000154 47 es; 95 0° 147 67 aN; 
[he 5) 0023 aay 1 OY 120 186 71 1-8 
2°5 | -0039 | 47 19 150 *232 75 1-9 
4-0 *0062 | 55 | 4 185 "286 79 2°0 
6 * 0093 | 55 1-4 240 “Siz 83 | 2° 
10° | +°0155 55 1-4 _ 310 “480. i 87) ioa9 
{6 | :°0248 | 59 i 400 -620 91 OS 
25 -0387 59 te 500 lo } 94°5 | 2-4 
35 ° 0542 | 63 1-6 625 *968 | 102 | 2°6 
50 07 7o an eeGS 1-6 800 L240) 9) 110 oe 
70 eT) | 67 amelss7, 1000 1°550 118 | S20 


Taste No. 96.—TuicKness or Leap ror JuTr anp Paper InsunaTep Carin, 
(As recommended by the Verband Deutscher Elektrotechniker.) 


LL... LS 


Diameter under Lead Thickness of Lead Diameter under Lead Thickness of Lead 
mm. in. mm. mils mm. | in. | mm, | mils 
10 0° 394: ea 59 38 1°496 2:6 102 
12 *473 6 63 41 1-614 ae 106 
14 raya! 1 67 44 T3732) a ee 110 
16 ~680 Alors 67 47 1°850 3°0 118 
1s *7T09 1:8 71 50 | 1:°968 3°2 126 
20 ‘788 1°9 75 + f 22136 Be} 126 
23 907 Pa) 79 58 | 2-280 sou 134 
26 1:024 2-1 83 62 2°440 3°4 134 
29 1°141 2:2 87 66 2°600 3°6 142 
32 1°260 2°3 91 70 2°757 3°6 142 
35 1:378 2°4 Gee) 
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Taste No. 97.—TsicKNEss of LEAD FoR PAPER AND AIR-SPACE TELEPHONE 
Castes. (English practice.) 


Te ee 


Armovred and Unarmoured Cables 
Number of 
Pairs of 10 1b. Conductors = 25 mils = 0°635 mm. | 20 lb, Conductors = 36 mils = 0°914 mm. 
Conductors s Le 
mils mm. mils mm. 
il 60 isp 70 1°78 
2 60 1°52 70 1°78 
3 60 joy 70 1°78 
5 70 1°78 80 | 2°03 
8 70 1°78 80 2°03 
10 70 1°78 80 2°03 
14 70 1°78 80 203 
15 80 2°03 80 2°03 
20 80 2°03 90 229) 
26 80 2°03 90 2229 
52 90 2°29 90 2°29 
75 90 2°29 110 Does) 
tah 90 2-29 110 279 
102 90 Mepas) 110 hogs) 
153 90 2°29 120 3°05 
204 90 2°29 130, 3°30 
255 125 Asal | 130 3°30 
300 125 Balen 130 3°30 
400 125 Boil 130 3°30 
500, 125 Sela aie Fi 
600 125 ay Ll 
700 125 Salih 
800 125 Saal! 
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Conductor 
Section 


Low Tension up to 600 volt 


ELECTRIC CABLES 


Taste No. 98.—Lreap THICKNE 


eee eee 


mils mm. 


| 67 


For 1000 Volts Pressure For 2000 

Three core Single Three core Twin 
mils | mm, mails | mon, | mits | an. ape eae 
1-50) 73 (|1°85| 73 {1s 
| 73 11°50) 79 2-00 17 4198 
79 “50 83 2-10! 81 [2-0 
83 “55 | 87 |2:20] 95 |2-] 
1-60 91 2-30 s9 (2-9 
93 “65 96°52°45) 94-5/2-4 
98°: |1-70} ¢ 100°5.2-55| 98+5/2°5 
80/100 ‘1062-70102 2-6 
106 90106 110 2-80/108 2-7 
112 00110 116 2-95)112. |2-8 
05114 /2°90118 |3-00)116 |2-9, 
11s |3: 10118 3:°00118 3-00)118 |3-0 
118 3: 15118 |3-00118 |8-00118 |3-0 
118 20118 |3°00118 3-00/118 [3-01 


FOR Paper CABLEs. 


THEIR CONSTRUCTION AND COST, 


(Continental Practice.) 
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Sw—hO SSS 


ee at,| st, [vee | See 

Threecore| Single Twin | Three core | Three core | Three core | ‘Three core P| art 
ae ee : mm.| inch 

mils|mm.| mils |mm.} mils | mm.| mils |mm.| mils|mm.| mils |mm.| mils| mm. 

75 \1°90) 59 1°50) 75 |1°90) 77 (1°95) 85 |2-15/100-5/2°55/110 |2-80 10/0°0155 
‘81 2°05} 61 |1°55) 79 |2-00) 81 |2°05) 89 |2-25] 102 |2-60]/112 |2°85] 16] -o248 
83 2°10) G1 {1°55} 83 |2°10) 85 |2-15) 91 |2-30} 106 |2-70,116 |2-95) 95) -0387 
87 «|2°20) 61 =|1°55) 87 |2-°20) 89 |2°25/94-5/2-40) 108 |2°75/118 |3-00] 35] -0542 
93 (2°35) 63 |1°60) 91 |2°30) 93 |2°35/98-5/2-50) 112 |2-85/118 [3-00] 50] -0775 
96-5/2+45 67 {1°70} 94°5)2°40) 98-5/2°50)1N2 |2°60) 116 |2°95]/118 13-00} 70] -1085 
102 2°60) 69 |1°75)100-5/2°55)104 +|2°65)106 |2°70) 118 |3-00)118 |3-°00) 95] -147 
106 2°70) 73 |1°85)104 |2°65)108 |2°75)110 |2:80} 118 /8-00)118 |3-00) 120] -186 
ne 2°85) 77 |1°95)108 |2°75j112 |2°85)114 /2-90} 118 |3-00/118 |3-00] 150) -232 
116 2-95) 81 /2°05)114 |2°90118 [3°00 185} -286 
118 |3°00) 83 10118 3°00)118 {3°00 210) :325 
118 |3°00) 85 (2-15)/118 |3°00118 [3°00 240) -372 
118 |3°00) 87 |2°20)118 |3:°00118 |3-00 280) -434 
118 |3:°00| 87 2-20:118 3°00/118 [3°00 310) +480 
91 (2°30 3°00 355) 550 

93 {2°35 400} -620 

96°5/2°45 900} °775 
100°5|2°55 625] «968 

104 2°65 725|1 +123 

106 |2-70 800)1-240 

112 [2-85 1000/1 °550 
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Taste No. 99.—LEAD THICKNESS FOR JUTE 


I 


Gusilon ot Rand For 700 volts Pressure | For 1000 
Conductor 7 2 a ey 
re | | 
——___——— Single Twin Single | Concentric Aeae Twin | Single Concentric | 
fe Sq. in. i | 7 ae es a < / ei E Tite al | - 
: mils |mm.| mils ‘mm. mils mm.) mils mm.} mils} mm. milsimm milsmm. mils | mm. 
| ay —— 
=~ z — = | } | | 
1°0/0°00155|39°4/1°0.438°41-1) 59 15 59 195) 597035 
1:5} -0023 |39°4)1°0/43°4)1-1) 59 as) |59)1°5 59 )1°5 
9-5) -0039 |39°4/1°0/43°4)1-1) 59 15 | 59 ]1-5! 59 1-5} 
40} -0062 |43°4|1-1] 47 |1-2) 59 [1-5 | 59 |1-5) 59 |1-5 : 
| 
6 | -0098 |43°4/1:1| 47 |1-2) 59 1:5 RAW) | hse ~ 159 Soa Tesi zs 
10 | -0155 |48°4/1-1 59 jl°5 B) |1°65) 81 12°05 onsd 1°5) 69 [1-75 
16 | °0248 /48°-4)1-1 59 rs CLs essai eel ~ | OOH a) yids 
25 | -0387 |48°4/1-1 59 |1°5| 69 1°75} 85 [2-15 73 11-85) 
85) 20542) 47 1-2). 63 |1-6) 783 |1°85| 87 12°2 | : LOANZ=0 
50) 0775 | 47 11° 2h. 63 |1-6| 77 1°95) 91 [2°38 81 (2°05 
Os LOSS ody 67 |1°7| 81 2°05/94°5|2-4 85 12°15 
95 | °147 ANIL WN LOGS 67 jl°7 85 |2°15)98°5/2°5 89 |2°25) 
120 | -186 | 55 |1-4| . 71 |1-8| 87 |2°2 | 102/26 91 |2°3 
150 | °232 59 |1°5 75 j\1°9| 91 |2°3 | 106 |2°7 94°5/2°4 
185 | -286 | 59 [1-5 79 2°0194°52°4 | 1102-8 98°52°5 
DIG 232) 63/196 79 |2°0/96-5 2°45] 112 |2-85 100°5|2°55 
240 | °372 63 |1°6 83 |2-1/98 B25 118 |3°0 102 |2°6 
280 | 434 67 |1°7 83 |2°1/ 104 |2°65) 118 |3-0 f 5 104 [2°65 
310 480 Craton / 87 |2°2)106 (2-7 | 118 |3-0 108 |2°75 
BOO 2000) Tae nis 87 |2°2/106 2 i 110 |2°8 
| 
400 | -620 T1 1L°8 91- }2°3) 110 |2°8 > | LL6 12295 
500 | +775 | 75 |1-9 94°5 24 116 2°95 118 |3-0 
625 | 968 | 83 |2-1 102|2-6 .. | . 
725 \1°123 83 |2°1 106 |2°7 6 
800 |1°240 SU i222 110 |2°8 
1000)1-550 OI 23) 118 |3°0 6 
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Insunatep Canurs. (Continental Practice.) 
(a EEE EEE EE 


volts Pressure For 2000 volts Pressure For 3000 volts Pressure 


| 
Twin Three Core | Concentric Twin Three Core | Concentric Twin Three Core 


|mils| mm. | mils | mm.| mils | mm, “mils mm.}| mils |mm.| mils |mm./ mils|mm.| mils | mm. 


59 


1- 
53) |) 10283) 
ag | 1-5 
61 | 1°55 
}/ 61 | 1°55 Dall! ens Ae ao ll a 
| 71 1°8 | 73 |1°85) 79 COMO 2: 81 |2°05) 85 [2°15] 85 |2°15) 87 |2-2 
Be75 (1-9 | 79 |2°0| 81 | 2°05, 83 2 85 |2-15) 87 |2°2 | 89 |2°25) 91 12-3 
81 | 2-05) 83 |2-1 | 83 | 2-1 | 87 \2°2 | 89 (2°25) 89 12°25) 91 [2:3 j94-512-4 
83'| 2-1 | 87 |2°2 | 83 | 2-1 | 89 |2°25) 93 |2°35) 91 [2°83 |94°5/2°4 198-5)2-5 
87 | 2-2 | 91 |2°3 | 87 | 2-2 | 93 12°35) 96-52-45) 94°5/2°4 198°5)2°5 | 102 2-6 
93 | 2°35] 96°5/2°45) -91 | 2°3 98-52 100°5/2°55) 98°5/2°5 | 102 |2°6 | 108 |2-75 
"98-5 5 |100-5|2°55| 94°5) 2-4 | 102 /2°6 | 106 |2°7 |100-5)2°55) 108 |2-75) 112 |2-85 
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8 |100°5) 2°55) 110)2°8 | 116 |2°95) 108 2°75) 118 |3-0 | 118 
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ELECTRIC CABLES 


0-3 | 6L/G6-1| 2h | ¢e-L| e¢ | G6-T | LL | ¢8-T | 6L | GS-1} 8g 6-1| GL |¢8-1] SL | S-L} Tg GEG - OcT 
6-1 | LL | S8-1 | 64 | S8-L | &¢ 8-1 | 62) 8-1) TZ) §-L} 1¢ 8-T| 1L | G2-L| 69.) $e-T| 6F 98I- | OGL 
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GL-T | 69 | G9-T | $9 | G2-T OF ¢9-L | $9) 9-1 | 69) GL) LF 9-1} $9 |o¢-1 | 19 |GI-T | §-GF| S80L- OL 
9.1 | 99 | 09-1 | 89 | 0z-L| 2% | 9¢-1| 19] ¢-1 | 6g |er-tle-c%| ¢-1] 6¢ | ¢-r| 6¢ |e1-1/¢-F| G2z0- | og 
c¢-T | 19 | 0G-T | 6¢ | GT-T | €-Sh |) Gh-L | LO | FT| oo | 1-L|¥-8h| Sh-T| Lg | F-T| G¢ | L-L|¥-Sh} cPrgo- cE 
0G-T | 69 | Sh-1 | Lo | OI-T | #8 | OF-1 | o¢ | g¢-1,] s¢ Go-1|¥-1F| oe-T] e¢ |og-1| Tg |go-T|¥-1F| L8G0- | oz 
OF-L | GG | OF-T | SG | OL-T | F-8h | 08-L | 1G | G3-1 | 6F |G0.T|F-IF| G8-1) 6F |G3-L| GF | 0-T|F-68| 8FZO- | OT 
G8-1 | eG | 8-1] @¢ | Go-T | ¥-1F| Go-1| 6F| 3-1) LF | 0-1|/#-68] &-T| LF 0%-T| 4] 0-1| 4-68] eT0- | OT 
o sm gis oa ere ||’ A tere oe o gar ce oe o- oe og oe peal 0-1 ¥-68 €600- 9 
Se Bie cf | cnc 66 vite an hee ll evs emmlomets Gre Nhs aie Se | 0-1 #-68! 7900- $ 
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Taste No. 101—TxnicKness oF Leap ror Paper AND AIR SPACE 


TELEPHONE CABLES. 


(Continental Practice.) 


ee ee 


Diameter of Conductor 0°5/0°8 mm, = 20/31°5 mils 


Diameter of Conductor 1°5/2°0 mm. 
= 60/79 mils 


Num- 

beret | e———— ——— — —— 

Pairs Plain Lead Open Wire Closed Wire Plain Lead Closed Wire 

ie i. Covered Armoured Armoured Covered Armoured 
ires 

mm. mils mm mils mm mils mm. mils mils mm. 

20) Les 51 ie} 51 1°2 47 : 50 
Sapa les, 51 1183} say 1-2 47 Be ac ep oe 
4) 1°74 55 13 51 1°3 51 1°8 71 1) | ay) 
On Leo 59 es 55 eA: 55 2°0 79 MNO ail Col 
Tae Lied 59 1:4 55d 1°4 ay) 2°0 We! Wer 4) Karl 
LOT 7: 67 1:6 63 ie 59 2°1 83 Sane 
Tee || lea CST l soul) 165 1195} 5O lees 91 2°0 | 79 
2 We 2 0) 79 1°8 Tall Ihoy 67 Dee) 9825. | 222) |) 87 
28-| 2°0 79 Hes Hil iho 67 2:5 9855 Wee 2a om 
52) 2:2 87 2°0 79 1°8 71 BO) ils 225: 980 
56 | 2°2 87 2°0 TS) Ibe} 71 Sails! Wirtay || hsy2eh) 
84 | 2°2 87 2°0 78) 1°8 veh , 55 : aa 

100 | 2°5 9875) 2:2 87 2°0 79 : 

AZ| 22d 98:5) 2°2 87 2°0 79 

1400 228 LO 2D RoR | Ol 83 

IPSS | Sty) an) 2°90 98°5| 2:2 87 : 

R6Sm oe ou Ld) 2°5 98°5| 2°2 87 5 

DOOM mazO ee LLS: 2°8 | 110 ye) 98°5 

O24 5530) | 01S Pees | ala) 2°5 98°5 ‘ 

O50) | Bx0" |) 118 2°38 | 110 2°95 98°5 

300 | 3:0 | 118 Byo() | ankes) 2°95 98°5 

850 | 3:0 | 118 320) 118 2°95 985 

400 | 3:0 | 118 SEO mails otyss |) ANOS; 

500 | 3°0 118 3-0 | 118 2°75 | 108 

600 | 3-0 | 118 3-0 | 118 3:0 118 
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ELECTRIC CABLES 


TasLe No. 102.—Lrap TuickNess FoR PAPER AND AIR SPAGE 


TELEPHONE CABLES. 


(Continental Practice.) 


| 


Diameter of Cable under Lead 


Unarmoured Cable 


Armoured Cable 


mm, | inches mm. mm. | mils 
26°0 to 28°9 1°0236 to 1-1378 2°0 79 ey 67 
PS) acsyae) L1417 §=1- 2958 2°1 $3 1°8 71 
33°0 385°9° | 1°2992 11-4134 2-2 1 Siw 4 ES 75 
36°0 38-9 1°4173 1°5815 2-3 91 20: 9) 79 
89°0 41:9 1°5354 =1°6496 | 2:4 | 94°5 | VAN | 83 
42:0 44°9 | 1°6535 . 1°7677 2°5 98-5 | 2°41 | 83 
45°0 48°9 LTT? ~ 192524 7 2-6 102} 2°2 | 87 
£9°0 51°9 F 1:°9291 92-0438 Low } 106°) 223: VOL 
52:0 54:9 ! 2°0472 2°1614 | 2°8 110 2°3 91 
d0°0  =57°9 =| «21654 =—- 2 8795 2°9 114 | 2-4 94°5 
08°( and upwards | 2°2835 | 23:0)” | 2115 | 2°5 98°5 
| 
————— eee 


TasLE No. 103.—Leap Taruknrss For TELEGRAPH OABLE WITH 


1°5 mm. (60 mIL) Conpucrors. 


(Continental Practice.) 


a a 


Unarmoured Cable 


Number of Armoured Cable 
Cores : — 
mm mils mm, mils 
14 1°8 71 17 67 
28 2°0 79 2-0 79 
56 2°5 98°5 2-4 94.°5 
fe a0 118 Os 110 


Se aa 


iit) 


THEIR CONSTRUCTION AND COST. 207 


WEIGHT oF LEAD. 


If D and d be the diameters over and under the lead sheath respectively, 
then the weicht of lead is given by: y 
When D and d are expressed in millimetres— 
8°93 (D? — d*) = kilogrammes per kilometre, 

19-68 (D? — d?) = lb. per kilometre, 

18:0 (D? —d?) =|b. per 1000 yards, 

31°68 (D? — d*) = lb. per statute mile, 

36°52 (D? — d?) = Ib. per nautical mile. 


Or, when D and d are expressed in inches, then— 


5762 (D? — d?) = kilogrammes per kilometre, 
12700 (D? — d?) = Ib. per kilometre, 
11610 (D? — d?) = Ib. per 1000 yards, 
2044.0 (D? — d?) = lb. per statute mile, 
23560 (D? — d?) = ib. per nautical mile. 


Table No. 104 gives the weight of solid cylindrical lead in kilogrammes per 
kilometre for various diameters: the weight of lead sheath for any cable is equal 
to the difference between the weights corresponding to the external and internal 
diameters of the lead pipe. 

Table No. 105 gives the weight of solid cylindrical lead in lb. per nautical 


mile. 
The price of lead and tin can be ascertained from various weekly journals. 
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TasiE No. 104.—Weicut or Leap mw Kitoc. per KLomerre, 


Cross section in sq. mm. x 11°37 = kilog. per kilometre. 
Kilog. per kilometre x 3°548 = lb. per statute mile. 
ee 


Diam.) -0 ‘1 “2 23 “4 “5 “6 oa *8 29) 

mm. | 
2 36 39 45 47 ol 56 60 65 70 75 
3 80 86 91 97} 103] 109 116 122 129 136 
4 143 150 157 | 165 173 | 181 189 197 | 206 | 214 
5 223 232 241 251 260 270 | 280} 290] 300 3ll 
6 321 332 343 | 354 | 366} 377} 389} 401 413 | 425 
it 438 450 | 463] 476} 489] 502) 516} 529 043 | 557 
8 O72 086 600 | 615 630 645 | 660 | 676 | 692] 707 
9] 723 739 756 | 772 | 789 806 | 823} 840 858 | 875 


10 893 911 929 | 947 | 966] 984 | 1003 | 1022 | 1042 | 1061 
11 1081 1100 1120 | 1140 | 1160 | 1181 | 1202 | 1292 | 1244 | 1265 
12) 1286 | 1307 | 1329 | 1351 | 1372 | 1395 | 1418 | 1440 | 1463 | 1486 
13 | 1509 | 1533 | 1556 | 1580 | 1604 | 1628 | 1652 | 1676 | 1701 | 1725 
14 | 1750 | 1775 | 1801 | 1826 | 1852 | 1878 | 1903 | 1930 1956 | 1983 
15 | 2008 | 2036 | 2063 | 2090 | 2118 | 9145 2173 | 2201 | 2229 | 9258 
16 | 2286 | 2315 | 2344 | 2373 | 2402 | 2431 | 9461 2490 | 2520 | 2550 
Li) 2580 |) 2611 2642 | 2672 | 2703 | 2735 | 2766 | 2797 | 2829 | 2861 
18 | 2893 | 2925 | 2958 | 2991 | 3023 | 3056 | 3089 | 3193 3156 | 3190 
19 | 3224 | 3258 | 3292 | 3326 | 3360 | 3396 |-3430 3466 | 3501 | 3536 
20 | 3572 | 3608 | 3644 | 3680 | 3716 | 3753 | 3789 3826 | 3863 | 3900 
21 | 3938 | 3976 | 4013 | 4051 | 4089 | 4198 4166 | 4205 | 4244 | 4989 
22 | 4322) 4361} 4401 | 4440 | 4480 | 4520 4561 | 4602 | 4642 | 4683 
23 | 4723 | 4765 | 4806 | 4847 | 4890 | 4932 | 4974 5016 | 5058 | 5100 
24 | 5143 | 5186 | 5229 | 5273 | 5316 | 5360 | 5403 o447 | 5492 | 55386 
25 | 5580 | 5626 | 5670 | 5716 | 5761 | 5807 | 5859 0859 | 5944 | 5990 
26 | 6036 | 6083 | 6130 | 6177 | 6223 | 6270 | 6318 6366 | 6414 | 6462 
27 | 6510 | 6558 | 6606 | 6655 | 6704 | 6753 | 6802 6852 | 6900 | 6950 
28 | 7000 | 7051 | 7101 | 7152 | 7202 | 7253 | 7304 7356 | 7407 | 7458 
29 | 7510 | 7561 7614 | 7666 | 7719 | 7771 | 7823 | 7876 7930 | 7983 
30 | 8037 | 8090 | 8144 | 8198 | 8252 | 8306 8361 | 8416 | 8471 | 8526 
31 8580 | 8636 | 8692 | 8748 | 8804 | sg60 | 8916 8974 | 9030 | 9087 
32 | 9144 | 9201] 9259 | 9316 | 9874 | 9430 9490 | 9548 | 9606 | 9665 
33 | 9724 | 9783 | 9842 | 9900 | 9960 |10023 10082 |10142 |10202 10262 
34 | 10323 | 10384 | 10445 |10506 10567 |10629 10691 |10753 |10815 |10877 
39 | 10939 | 11002 | 11065 |11128 |11191 |11954. 11317 11381 |11445 |11509 
86 | 11574 | 11638 | 11703 |11768 |11833 |11898 11964 {12027 |12098 |12159 
37 | 12225 | 12291 | 12358 |12424 |12491 119558 12625 |12695 |12759 |12896 
3 12894 | 12962 | 13030 |13098 |138166 |13235 |13303 13372 |13441 |13510 
39 | 13579 | 13648 | 13718 |18792 [13862 |13932 14002 |14074 /14144 |14216 
40 | 14286 | 14358 | 14430 |14508 114575 14647 |14720 14793 |14866 |14939 
41 | 15013 | 15086 | 15160 /15233 |15807 |15382 15456 |15530 |15603 |15678 
42 | 15752 | 15827 | 15903 |15978 |16054. 116129 16205 |16281 |16357 |16434 
43 | 16510 | 16587 | 16663 |16740 |16817 16895 |16972 /17054 |17127 17205 
44 | 17288 | 17368 | 17446 |17525 117604 17684 |17764 |17844 |17923 18003 
45 | 18083 | 18164 | 18244 |18325 |18405 |1848s 18568 |18650 |18732 |18814 
46 | 18895 | 18978 | 19061 |19144 |19996 19309 /19392 |19476 |19559 |19643 
47 | 19726 | 19810 | 19824 |19979 |20063 |20148 20232 |20317 |20402 |20487 
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Taste No. 104.—Weteat or Leap in Kinoa. per KrtomEerre—continued. 


Diam. “0 Gul “2 "3 4 5) “6 = “8 “9 


48 | 20575 | 20660 | 20746 | 20831 | 20917 | 21005 | 21091 | 21177 | 21265 | 21353 
49 | 21440 | 21528 | 21617 | 21704 | 21793 | 21880 | 21969 | 22058 | 22147 | 22235 
50 | 22325 | 22415 | 22504 | 22594 | 22684 | 22775 | 22865 | 22955 | 23045 | 23136 
51 | 23227 | 23318 | 23410 | 23501 | 23598 | 23685 | 23777 | 23869 | 23961 | 24054. 
52 | 24146 | 24239 | 24332 | 24425 | 24518 | 24612 | 24705 | 24799 | 24896 | 24990 
53 | 25084 | 25178 | 25274 | 25368 | 25464 | 25560 | 25656 | 25751 | 25847 | 25943 
54 | 26040 | 26136 | 26233 | 26330 | 26427 | 26524 | 26622 | 26720 | 26817 | 26915 
55 | 27013 | 27112 | 27208 | 27308 | 27407 | 27506 | 27605 | 27705 | 27804 | 27904 
56 | 28004 | 28104 | 28204 | 28306 | 28406 | 28507 | 28608 | 28709 | 28810 | 28912 
7 57 | 29014 | 29115 | 29217 | 29320 | 29422 | 29524 | 29628 | 29730 | 29834 | 29937 
58 | 80041 | 30144 | 30248 | 30352 | 30456 | 80560 | 30665 | 30769 | 30875 | 30980 


; 59 | 31086 | 31190 | 31296 | 31402 | 31509 | 31614 | 31721 | 31827 | 31934 | 382041 
3 60 | 32148 | 32256 | 32362 | 32470 | 32578 | 32686 | 32794 | 32903 | 33011 | 33120 
¢ 61 | 33229 | 33338 | 33447 | 33556 | 33665 | 33776 | 33885 | 83995 | 34105) 34216 
qi 62 | 34327 | 34437 | 34549 | 34660 | 34772 | 34883 | 34995 | 35106 | 35219 | 35331 
q 63 | 35443 | 35555 | 35669 | 35781 | 35895 | 36003 | 36121 | 36235 | 36349 | 36462 
4 64 | 36577 | 36692 | 36806 | 36921 | 37036 | 37151 | 37266 | 37381 | 37497 | 37613 
: 65 | 87729 | 37845 | 37962 | 38078 | 38195 | 38312 | 38429 | 38547 | 38664) 38781 
3 66 | 38899 | 39017 | 39135 | 39254 | 39372 | 39490 | 39610 | 39729 | 39847 | 39967 
3 67 | 40087 | 40207 | 40326 | 40447 | 40567 | 40688 | 40808 | 40929 | 41049 | 41171 


68 | 41292 | 41414 | 41536 | 41657 | 41779 | 41902 | 42025 | 42146 | 42269 | 42393 
69 | 42516 | 42639 | 42763 | 42887 | 43010 | 43134 | 43258 | 43382 | 43507 | 48632 
» ' 70 | 43757 | 43883 | 44008 | 44133 | 44259 | 44384 | 44510 | 44636 | 44763 | 44889 
71 | 45016 | 45143 | 45270 | 453897 | 45524 | 45653 | 45780 | 45908 | 46036 | 46164 
3 72, | 46293 | 46421 | 46551 | 46680 46809 | 46938 47067 | 47198 | 47328 | 47457 
73 | 47587 | 47719 | 47850 | 47980 | 48111 | 48242 | 48374 | 48504 | 48636 | 48768 
74. | 48900 | 49033 | 49165 | 49298 | 49431 | 49564 | 49697 | 49830 | 49963 | 50097 
75 | 50228 | 50366 | 50500 | 50684 | 50768 | 50903 | 51037 | 51173 | 51308 | 51444 
76 | 51580 | 51715 | 51852 | 51987 | 52123 | 52259 | 52398 | 42534 | 52672 | 52808 
77 | 52946 | 53083 | 58221 | 53359 | 53497 | 53636 | 53774 | 63913 | 64052 | 54191 
78 | 54330 | 54469 | 54609 | 54749 | 54889 | 55029 | 55170 | 55309 | 55440 | 55591 
79 | 55732 | 55873 | 56014 | 56156 | 56297 | 56440 | 56582 | 56724 | 56866 | 57009 
80 | 57151 | 57295 | 57438 | 57581 | 57724 | 57869 | 58012 | 58156 | 58301 | 58445 
81 | 58590 | 58734 | 58880 | 59024 | 59169 | 59315 | 59461 | 59606 | 59753 | 59898 
82 | 60045 | 60192 | 60338 | 60485 | 60683 | 60779 | 60927 | 61075 | 61223 | 61371 
93 | 61519 | 61667 | 61815 | 61964 | 62113 | 62262 | 62411 | 62561 | 62710 | 62860 
34 | 63010 | 63160 | 63310 | 63461 | 63612 | 63762 63913 64064 64215 | 64368 
85 | 64519 | 64671 | 64823 | 64975 | 65127 | 65281 | 65433 | 65586 | 65739 | 65893 
86 | 66046 | 66200 | 66354 | 66508 | 66662 | 66816 | 66970 | 67126 | 67281 | 67435 
87 | 67591 | 67747 | 67902 | 68057 | 68214 | 68370 | 68527 | 68683 | 68840 | 68997 
88 | 69153 | 69312 | 69468 | 69626 | 69783 | 69941 | 70099 | 70259 | 70417 | 70576 
89 | 70734 | 70893 | 71052 | 71211 | 71372 | 71531 | 71691 | 71852 | 72012 72172 
9) | 72333 | 72494 | 72654 | 72816 | 72977 | 73139 | 73300 | 73463 73624 | 73787 
91 | 73949 | 74112 | 74275 | 74437 | 74601 | 74764 | 74926 | 75091 75255 | T5419 
92 | 75583 | 75748 | 75912 | 76087 | 76241 | 76408 | 76572 | 76738 76908 | 77069 
93 | 77235 | 77401 | 77568 | 7778+ | 7902 | 78068 78235 | 78403 | 78570 | 78737 
94 | 78906 | 79074 | 79241 | 79409 | 79579 | 79747 | 79916 80085 | 80254 | 80423 
95 | 80593 | 80762 | 80933 | 81108 | 81273 | 81443 81614 | 81786 | 81956 | 82128 


ee en ES 
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Taste No. 105.—Wetcut or Leap In LB. PER NauricaL Mite. 


Diameter Lb. per Diameter Lb. per Diameter Lb. per 
nautical —________———| nantical eI ETC 
mile 


mm. inch mile mm. inch mile mm, inch 


0-1 |0-0039 | . 0-3652s (0° 1850 806-92 | 9-3 \0°3661 | 3159- 
“0079 | 1°4612 1890 841-63 | 9-4 | -3701 | 3227- 
“0118 | 32876 "1929 | - 877-06 | 9-5 | -3740 | 3296: 
“0157 | 5°8446 “1968 913-22 | 9-6 | -3780 | 3366- 
197) 971829 2008 | 950-12 | 9-7 | -8819 | 3487- 
“0236 | 13-150 “2047 | 987-74 | 9-8 | °3858 | 3508: 
‘0276 | 17-899 “2087 | 1026-1 | 9:9 | -3898 | 3580- 
“0315 | 23-378 "2126 | 1065°2 | 10-0 | -3987 | 3652- 


“0354 | 29-588 
°0394 | 36°529 
*0433 | 44-200 


“2165 1105-0 10: 
*2205 1145° 
2244 1186° 


“3976 3726" 
“4016 3800° 
“4055 3875° 


-0472 | 52-601 “2283 | 1298: 4095 | 8951° 
“0512 | -61-734 ‘2323 | 1971- 10-5 | -4134 | 4027: 


CHAIMRKAEWNMHOD OWI 


-9362 | 1815- 
2402 1359- 
“2441 1404° 
2480 1449: 
9520 1496°5 
2559 1543: 
“2598 | 1591: 


“0551 | 71-597 
0591 | 82-190 
"0630 | 93-514 
“0669 | 105°57 
“0709 | 118+35 
‘0748 | 131-87 
“0787 | 146-12 


“4173 4104° 
*4213 4182: 
*4252 4260- 
“4291 4340° 
°4331 4420> 
*4370 4500° 
“4409 4582: 


> 2 Se Ot Ot Or Or OF Or Or Or Ot Or HE HR HR 


oO 
~ 


M~ID Hip oop 


Noanmnwme 
1 


_ 


a] 


BONE OCONISGUBRUNDHOCONISOURUw NH 
— 
= 
THOM D IGE WNW HOD MAIC OH OD 


*0827 | 161-09 *2638 1639- ll °4449 4664° 
‘0866 | 176-80 “2677 1689- 11 “4488 cal fail® 
*0905 | 193-24 9 |) 2717 1789- 11 *4528 4830: 
°0945 | 210:41 0 | 2756 1789- 11 *4567 4915° 


7 


5 | :0984 | 228-3 “2795 1841- 11 4606 5000° 
5 | °1024. | 246-94 +2835 1893° 11 “4646 5086" 
-1063 | 266-30 *Y874 1946 11 “4685 SITs 
*1102 | 286-39 +2913 2000+: {C9 *4724 5260° 


“1142 | 307:21 
“1181 | 328°76 
*1220 | 351-04 
*1260 | 374-06 
“1299 | 397*S80 
*1339 | 422-97 
“1378 | 447°48 
“1417 | 473°42 
-1457 | 500-08 
*1496 | 527:47 
*1535 | 555°60 
"1575 | 584°46 
“1614 | 614-05 
“1654 | 644°37 
*1693 | 675°42 
°1732 | 707°20 
TTA 39-01 
1ST e295 


*2953 2054° 
* 2992, 2109: 
*3031 2165- 
‘3071 2222- 
*3110 2279 
“3150 2337" 
“3189 2396> 
*3228 2456° 
*3268 2516> 
+3307 Q577- 
+3346 2639- 
“3386 2701° 
“8425 2764: 
* 38465 2828: 
*3504 2893: 
+3548 2958 ° 
*8583 8025: 
*3623 3091: 


“4764 | 5348- 
-4803 | 5437- 
“4843 | 5526- 
"4882 | 5616- 
-4921 | 5707- 
“4961 | 5799- 
“5000 | 5891- 
"5039. | 5984: 
:5079 | 6078- 
“5118 | 6173- 
“5157 | 6268- 
“5197 | 6364: 
“5236 | 6461- 
“5276 | 6559: 
“5815 | 6657-4 
“5354 | 6756-4 
“5394 | 6856-1 
"5433 | 6956-5 
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Taste No. 105—Wericur or Leap In LB. PER Navrican Mitzr—cont. 


Diameter Lb. per Diameter Lb. per Diameter Lb. per 
—— nautical nautical nautical 
mn inch mile mm, inch mile aaa ineh mile 
13°9 |0°5472 | 7057-8 | 18-5 |0-7283 | 12502 23°1 | 0°9094 | 19492 
14°0 | °5512 | 7159-7 LSP Om 7323 12637 23°2 “9134 | 19661 
LESS 2001 || 726293" yetse 27369!) 19774 23°3 ‘9173 | 19831 
HES 2 TODOL |) 7365 ii 18°8 | °7402 | 12911 23°4 *9213 | 20002 
14°3 | °5630 | 7469-8 TSO 74 13048 23°5 *9252 | 20173 
14°4 | -5669 | 7574-6 LO 00-7480) 13187 6 *9291 | 20345 
14°35 | -5709 | 7680-2 1971) 27520 |) 13326 a *9331 | 20518 
T4°6\) -5748 | 7786°5 19-2 | 7559 | 13466 8 *9370 | 20691 
Lae Ost t= (89aco) | 19535) 7598 13607 "9 *9409 | 20866 
14°8 | -5827 | 8001°3 19°4 | +7638 | 13748 ‘0 “9449 | 21041 
14°9 | -5866 | 8109-8 19-5 | -7677 | 13890 il "9488 | 21216 
15°0°| -5906 | 8219-0 19°6 | -7717 | 14033 4°2 +9528 | 21393 
15-1 | °9945 | 8329-0 LOT a) 2a 86 14176 a) "9567 | 21570 
15°2 | -5984 | 8439-6 LD -Smiai oon 14321 ae ‘9606 | 21748 
15°3 | -6024 ) 8551-1 19°9 | -7835 14466 5 "9646 | 21926 
15°4 | -6063 | 8663-2 20-0 | +7874 | 14611 6 *9685 | 22106 
15-5 | -6102 | 8776-1 20°1 | -7913 14758 aa *9724 | 22286 
15°6 | °6142 | 8889-6 202) “7958 14905 8 “9764 | 22467 
15-7 | -6181 9004-0 | 20°3 | -7992 15058 19 “9803 | 22648 
15°8 | +6220 | ° 9119-1 20°4 | *80381 15202 0) "9843 22831 
15°9 | -6260 | 9234-9 | 20°5 | -8071 15351 orl “9882 | 23014 
I6-0" |) 6299.) 93514 | 20°6 | -8110 |)- 15501 2 *9921 23197 
WGA 6339 9468 °6 20°7 | 8150 15652 a) “9961 23382 
16-2 | -6378 | 9586-6 | 20°8 | -8189 | 15804 a LOOO0R E2350 
16°3 | +6417 | 9705°3 | 20°9 | 8228 15956 5°) | 1-0039) 23753 
16°4 | -6457 | 9824-8 | 21°0 | -8268 16109 5°6 | 1:0079 | 23940 
16°5 | -6496 | 9945-0 | 21-1 | -8307 16263 o°7 | 1:0118 | 24127 
16°6 | -6535 | 10065-9 21°2 | +8346 16417 5°8 | 1-0157 | 24315 
16°7 | -6575 | 10187°6 | 21°3 | +8386 165738 o°9 | 1-0197 | 24504: 
16°8 | 6614 | LO309"9 | 21-4) -8425 16729 “0 | 1:0236 | 24693 
16°9 | -6654 | 10433-°0 | 21°5 | -8465 | 16885 “1 | 1:0276 | 24884 
17-0 | +6693 | 10557 21°6 | °8504 17043 2 | 1:0815 | 25075 
17:1 | -6732 | 10681 21-7 | -8543 | 17201 3°3 | 1°03854 | 25267 
17°2 | -6772 | 10807 21°8 | +8583 17360 4) 1°0394 | 25459 
17°3 | *6811 | 10933 21-9 | +8622 | 17520 dD | 1°0438 25652 
17-4 | *6850 | 11059 22-0 | *8661 17680 “6 | 1°0472 | 25846 
17°5 | +6890 | 11187 22-1 | -8701 17841 °7 | 1°0512 | 26041 
17°6 | -6929 | 11315 22) “8740 18008 een Lob 26236 
WieT | “6968 biaas 22°3 | -8780 | 18165 26°9 | 1°0591 | 26433 
17°8 | :7008 | 11574 22°4 | -8819 | 18329 27°0 | 106380 | 26629 
17°9 | -7047 | 11704 “5 | *8858 18493 271 | 10669 | 26827 
18:0 | -7087 | 11835 *6 | °8898 18657 27°2 | 1°0709 | 27025 
18*1 | °7126 | 11967 *7 | °89387 | 18823 27°3 | 1°0748 | 27225 
18°2 | 7165 | 12100 *8 | *8976 | 18989 27°4 | 1:0787 | 27424 
18°3 | *7205 | 12233 “9 | -9016 | 19156 27°53 | 1°0827 | 27625 
18°4 | °7244 | 12367 ‘0 | °9055 | 19324 27°6 | 1°0866 | 27826 
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TasLE No. 105.—WesIcHtT or LEAD IN Le. PER NAUTICAL Mine—cont. 

Diameter Lb. per Diameter | Lb. per Diameter Lb. per 
—— nautical — —— nautical ee nautical 

mm. inch = mile mm inch mile mm. inch mile 
o7-7 | 1-0905 | 28028 | 32°38 | 1-2717 | 38110 | 36-9 | 1-4528 | 49738 
97-8 | 1°0945 28231 32-4 | 1°2756 | 38347 Si ibe) 1°4567 50008 
27°9 | 1°0984 28434 39°5 | 1-2795 | 38584 | 37-1 | 1-4606 502 vie) 
28°0 | 1°1024 28639 82°6 | 1°2835 | 38821 37-2 | 1-4646 59950 
28:1 | 1-1063 28844 32-7. | 1:2874 | 39060 | 37-3 | 174685 50822 
282) 11102 29049 SV eiee || ECS TIS: 39299 37°4 | 1°4724 51095 
28°3>) 1°1142 29256 32-9 | 152953 ; 395389 | 37°5 | 11-4764 51369 
928°4 | 1-1181 29463 38-0 | 1-2992 | 39780 +4 37°6 | 1°4803 516438 
28°5 | 1°1220 29671 83:1 | 1°3031 | 40021 37°7 | 1°4842 51918 
28°6. | 1-1260 29879 33-2 | 1°3071 | 40264 | 37°8 | 1°4882 52194 
287 VW UaV299 30088 33°3 | 1-3110 | 40506 | 37-9 | 1°4921 52470 
98-8 | 1°1339 30298 33°4 | 1°3150 | 40750 38-0 | 1°4961 D2747 
28°9 | 1°13878 30509 33:5 | 1°3189 | 40994 | 38-1 | 1-5000 53026 
29-0 | 1:1417 30721 83-6 | 1:3228 | 41240 | 38-2 | 1-5039 53304 
291s) Vl ye 30933 83-7 | 1°3268 | 41485 | 38-3 | 1°5079 53584 
29-2 | 1°1496 31146 83-8 | 1°3307 | 41732 38°4 | 1°5118 3864 
29°3 | 1°1535 31360 83-9 | 1°3346 | 41979 | 38°o | 15157 54145 
29°4 | 1:1575 31574 84:0 | 1:3386 ; 4222% | 38°6 | 1-5197 54426 
29-5 | 1°1614 31789 84:1 | 1°3425 | 42476 | 38-7 | 1°5236 04709 
29°6 | 1°1653 32005 34-2 | 1°3465 | 42726 | 38-8 | 1°5276 504992 
DOS Wi 1698 32222 34°3 | 1°3504 | 42976 | 38°9 | 1°5315 55276 
DAS OS I ROM EF). 32439 84-4 | 1°3543 | 438227 | 39-0 | 1°5354 55560 
29°9 | 1°1772 32657 84:5 | 1°3583 | 43478 | 39°1 | 1-5394 65845 
30°0 | 1°1811 32876 34°6 | 1°3622 | 48731 39°2 | 1°5433 56131 
30°1 | 1°1850 33095 34°7 | 1°3661 | 43984 89°50) 2-54 72) 56418 
30°2 | 1°1889 33316 34°8 | 1°3701 | 44238 | 39°4 | 1-5512 56706 
BOS eee 3353 34-9 | 1:3740 | 44492 | 39-5 | 1-555] 5699+ 
30°4 | 1°1968 38758 35:0 | 1:3779 | 44748 | 39-6 | 1-5591 57283 
30:5 | 1°2008 33981 35:1 | 1:3819 | 45004 | 39°7 | 1°5630 97573 
30°6 | 1-2047 34204 35°2 | 1°3858 | 45261 39°8 | 1°5669 57863 
30°7 | 1°2087 34428 Sdos3 LeSsOsi! = fools) [39-9 eb 709 58154 
30°8 | 1°2126 34653 85°4 | 1:3987 | 45776 | 40°0 |-1°5748 58446 
30°9 | 1°2165 34878 35°5: | 1°39769)) 46085) 1 4022 |) T-d78% 58739 
SEO) [aL 2205 35104 35°6 | 1°4016 | 46295 | 40°2 | 1-5827 590382 
B1l°1 | 1°2244 35331 35°7 | 1°4055 | 46556 | 40°3 | 1°5866 59326 
31°2 | 1°22838 39599 36°8 | 1°4094 | 46817 | 40°4 | 1-5905 59626 
oleo | Le2823 35787 35°9 | 1°4134 | 47079 | 40°5 | 1-°5945 59916 
31°4 | 1°2362 36016 36°0 | 1°4173 | 47342 | 40°6 | 1-5984 60213 
31°5 | 1°2402 36246 36:1 | 1°4213 | 47605 | 40-7 | 1°6024 60509 
31°6 | 1°2441 36476 86°2 | 1°4252 | 47869 | 40°8 | 1-6063 60808 
31°7 | 1°2480 36707 86°3 | 1°4291 | 48134 | 40-9 | 1-6102 61106 
31°38 | 1°2520 36939 36°4 | 1°4331 | 48399 | 41-0 | 1°6142 61405 
DLS OMe le 2o09 37172 36°5 | 1°4370 | 48666 | 41-1 | 1°6181 61705 
320 | 1°2598 37406 36°6 | 1°4409 | 48933 | 41-2 | 1-6220 62006 
32°1 | 1°2638 37640 36°7 | 1:4449 | 49200 | 41°3 | 1:6260 62308 
32°2.) 1°2677 37875 36°8 | 1°4488 | 49469 | 41-4 | 1°6299 62609 
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Tasue No. 105—Weicut or LEAD In Le. per NauticAL MinE—cont. 


THEIR- CONSTRUCTION AND COST. 


Diameter Lb. per Diameter 
nautical p22 eee 
mm. inch mile mm. inch 
At) | 1=63389 62912 46-1 | 1-8150 
41-6 | 1°6378 63215 46-2 | 1-8189 
41°7 | 1°6417 63520 46°3 | 1°8228 
41-8 | 1°6457 63825 46-4 | 1-8268 
41-9 | 1°6496 64130 46°5 | 1-8807 
42°0 | 1:6535 6443 46°6 | 1-8346 
42-1 | 1°6575 64744 46-7 | 1°8386 
42°2 | 1°6614 65052 46°8 | 1°8425 
42°3 | 1°6654 65361 46°9 | 1°8465 
42°4 | 1°6693 65670 47°0 | 1°8504 
42°35 | 1°6732 65980 47-1 | 1°8543 
42°6 | 1°6772 66291 47-2 | 1:8583 
Ae | ACG8T 66603 47°3 | 1°8622 
42°8 | 1°6850 66915 47:4 | 1:8661 
42-9 | 1-6890 67228 47°5 | 1°8701 
43-0 | 1°6929 67542 47°6 | 1:8740 
43:1 | 1°6968 67856 47-7 | 1°8779 
43°2 | 1°7008 68172 47-8 | 1-8819 
43°3 | 1°7047 68488 47°9 | 1°8858 
43°4 | 1°7087 68804 48°0 | 1°8898 
43°5 | 1°7126 69122 48-1 | 1°8937 
AS 6) ih Let7l65 69440 48°2 | 1°8976 
Food) L205 69759 48°3 | 1-9016 
43°8 | 1°7244 70078 48°4 | 1°9055 
AO L283 70399 48°5 | 1°9094 
44:0 | 1°7323 70720 48°6 | 1°9134 
44:1 | 1°7362 71042 48°7 | 1°91738 
44°2 | 1°7402 71364 48°8 | 1°9213 
44°3 | 1°7441 71688 48-9 | 1°9252 
44°4 | 1°7480 72011 49-0 | 1°9291 
44°5 | 1°7520 72336 49°1 | 1°9331 
44°6 | 1°7559 72662 49°2 | 1:9370 
44°7 | 1°7598 72988 49°3 | 1°9409 
44°8 | 1°7638 73315 49°4 | 1°9449 
HELO) | cts 73642 49°5 | 1°9488 
ADO etm (een 49°6 | 1°9528 
Aiea Theyre 74300 49°7 | 1°9567 
45°2 | 1°7795 74630 49-8 | 1°9606 
45°3 | 1°78385 T4961 49-9 | 1°9646 
45°4 | 1°7874 78292 50°0 | 1°9685 
45°5 | 1-7918 75624 5O°1 | 1°9724 
45°6 | 1°'7952 TA95T 50°2 | 1-9764 
HOR ele oo 76290 50°3 | 1:9808 
45°8 | 1°80381 76624 50:4 | 1°9842 
45°9 | 1°8071 76959 50°5 | 1°9882 
46-0 | 1°8110 77295 50°6 | 1°9921 


Lb. per 
nautical 
mile 


77636 
77969 
78307 
T8645 
78985 
79325 
79666 
80007 
80349 
80692 
81036 
81380 
81725 
$2072 
82418 
82765 
83114 
83463 
83812 
84163 
84514 
84865 
85218 
85571 
85925 
86280 
86635 
86991 
87348 
87706 
88064 
88423 
88783 
89143 
89505 
8£867 
90229 
90593 
90957 
91322 
91688 
92054 
92421 
92789 
93158 
93527 


Diameter 
mm. inch 
NOTE || NOT Xai! 
50°8 | 2:0000 
DES) || PSUMBS 
51:0 | 2°0079 
SYLETL || POIs iss 
ol 2-01 57 
SIIB} || WNT 
51:4 | 2°0236 
led 0270 
51°6 | 2°0315 
b1°7 | 2°03854 
51°38 | 2°0394 
51:9 | 2°0483 
§2°0 | 2°0472 
2° 1 | 2°05L2 
PEE, |) e(Nsyayil 
HRS) | eWay 
52°4 | 2°0630 
52°5 | 2°0669 
52°6 | 2°0709 
52°7 | 2°0748 
92°8 | 2°0787 
§2°9 | 2°0827 
53°0 | 2°0866 
Byedl \ C08) 05) 
53°2 | 2°0945 
eso). 1) 2. AOE ee 
58°4 | 2°1024 
Bord) | an LOGS 
58°6 | 2°1102 
53°77 | 21142 
53'S | 221181 
53°9 | 2°1220 
54°0 | 2°1260 
54°] |) 2°1299 
5472) | 21339 
Eye tase || eSeOi lea 7 
54°4 | 2°1417 
54°5 | 2°1457 
54°6 | 271496 
5a | 2°1585 
54°8 | 2°1575 
HAO | 2° 1614 
55°0 | 2°1654 
yaya 4) S22 Ko}s)s) 
55*2 | 2:1732 


Lb. per 
nautical 
mile 


93897 
94268 
94639 
95012 
95385 
95758 
96132 
96508 
96884 
97260 
97637 
98016 
98395 
98774 
99154 
99535 
99917 
100299 
100682 
101067 
101451 
101836 
102223 
102609 
102997 
103386 
103774 
104164 
104555 
104946 
105338 
105731 
106124 
106518 
106913 
107309 
107705 
108102 
108500 
108898 
109298 
109698 
110098 
110500 
110902 
111305 
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Taste No. 105.—WeicGuHT oF LEAD IN LB. PER NavricaAL Mite— 


continued. 

i ‘ Diameter _ per Diameter Lb. per 
Diameter Eb, pet ¥ : a pe eee spe 
mile | inch mile mm. | inch mile 

mm. inch mm. inc | 

| | 

| ~ 

50°3 | 2°1772 | 111709 | 56°9 | 2-2402 | 118266 | 58-5 | 2°3031 125011 
o0°4 | 2°1811 | 112113 | 57-0 | 2-2441 | 118682 58°6 | 2°3071 125439 
99°95 | 2°1850 | 112518 | 57-1 | 2-2480 | 119099 08°7 | 2°3110 125867 
99°6 | 2°1890 | 112924 | 57-2 | -2:2520 | 119517 58°8 | 2°3150 126296 
99°7 | 2°1929 | 113330 | 57-3 | 2°2559 | 119935 58°9 | 2°3189 126726 
55°8 | 2°1968 | 113788 | 57-4 | 2°2598 | 120354 | 59-0 2°3228 127197 
o0°9 | 2°2008 | 114146 | 57-5 | 2-2638 | 120773 | 59-1 | 2°3268 127589 
56°0 | 2°2047 | 114555 | 57-6 | 2-2677 | 121194 | 59-2 | 2-3307 128021 
06°1 | 2°2087 | 114964 | 57-7 | 2°2716 | 121615 | 59-3 | 2°3346 128493 
06°2 | 2°2126 | 115374 | 57-8 | 2°2756 | 122037 59°4 | 2°3386 | 128887 
56°3 | 2°2165 | 115785 | 57-9 | 2°2795 | 122460 | 59:5 | 2°3425 129321 
56°4 | 22205 | 116197 | 58:0 | 2:2835 | 122883 59°6 | 2°3465 | 129756 
96°5 | 2°2244 | 116609 | 58:1 | 2-2874 | 128807 | 59-7 | 2-3504 130192 
56°6 | 2°2288 | 117522 | 58-2 | 2-2918 | 123732 09°8 | 2°3543 | 130629 
56°7 | 2°2323 | 117436 | 58-3 | 2-2953 | 194157 59-9 | 2°3588 | 131066 
56°8 | 2°2362 | 117851 | 58-4 | 2-2992 | 124584 | 60-0 2°3622 | 131504 


| 
————— ee ee a 
The above weights in Ib. per nautical mile, when multiplied ; 
by 0°8673 give lb. per statute mile. 
by 0°4929 give lb. per 1000 yards. 
by 0°5390 give Ib. per kilometre. 4 
by 0°2444 give kilogrammes per kilometre. 


CHAPTER IX. 
STEEL WIRE ARMOUR. 


Wuere cables are to be laid direct in the ground, or in situations where they 
may be exposed to mechanical injury, they should be armoured with either steel 
wire or steel tape. ‘The armour should, generally speaking, consist of (1) steel 
tape, in the case of cable having a diameter over the lead sheath greater than 
10 to 12 millimetres (0-4 to 0°47 inch), except when the cable is liable to be 
subjected to any strain in the longitudinal direction ; (2) steel wires, in the case 
of cable having a diameter over the lead sheath less than 10 to 12 millimetres, 
and in all cases where the cable is liable to be strained longitudinally. 

The cable or core to be wire armoured has to be provided with a bedding of 
jute yarn, and the armouring wires are generally protected with an overall 
serving of jute ; for armouring lead-coyered cables the various layers are applied 
to the cable in one of the two following orders :— 


ees Were Sire ree Ty 
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(a) Tar or (6) Tarred jute yarn 
Jute yarn Compound 
Tar Steel wires 
Steel wires Compound 
Compound Tarred jute yarn 
Tarred jute yarn Compound, 
Compound 


The servings of jute yarn should be applied in the opposite direction to the 
lay of the sheathing wires. 

. Jute yarn servings under the sheathing wires have, owing to the compression, 
a specific gravity of approximately 0°796 and weigh 2100 lb. per nautical mile 
of square inch section. 

Tarred jute yarn under sheathing wires has a specific gravity of 0°920 and 
weighs 2430 lb. per nautical mile of square inch section. The weight of tar in 
tarred jute yarn is approximately 44 per cent. of the total weight, or 80 per cent. 
of the jute weight. 

Table No. 106 gives the increase of diameter due to one layer of various 
size jute yarn. 


TasLe No. 106.—Jure SERVING UNDER WirE ARMOUR. 


| Bize of Jute Varn, ie, Weight Increase of Diameter per Layer | 
per Nautical Mile | oe ee 
, mils | mm. 
= = 4 = 
5 Ib. 118 | 3°00 
ce 128 | 3°25 
7% 148 ayes) 
ion. 166 4°20 


JuvtE SERVING UNDER WIRE ARMOUR. 


= number of sheathing wires 


Let n 
A = diameter of core 
B 
d 


= pitch diameter of sheath wires 
= diameter of sheath wire. 
Therefore the area corresponding to the pitch diameter of the sheathing wires is 
z (B?), and the area of the core is equal to a (A?). 
Therefore the area of the jute serving space is equal to 7 (B? — A’), less the 


areas of those portions of the sheathing wires inside the pitch circle of the 
sheathing wires ; these portions are very approximately semicircles, and therefore 
their total area is equal tot (d?) >: 


Therefore the area of the jute serving space is equal to 


£ (B =e @ a). 
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Taste No. 108. 
or Jur on Hemp SeRVING UNDER STEEL-WIRE SHEATHING, FoR LrEAD- 


SHEATHED CABLES. 
Specific gravity 0°796.) 


No. of 
Sheath 
Wires 


O~1S> Ore 


9 


Constant ¢ 
for diam. 
in mm, 


0°13122 
“69855 
1°17665 
3°2729 
0°4374 
8° 0474 
175 
14°819 
18-982 
23°662 
28°860 
34°575 
40° 809 
47°562 
57° 832 
62°621 
70° 926 
79° 750 
89° 094 
98° 954 


Constant c 


ELECTRIC CABLES 


No. of 


for diam. in} Sheath | for diam. 


inches 


84°648 

450° 66 
1139-00 
2111°45 
3507°89 
OLO Ue 
(209° 11 
9560° 47 
12245°80 
15265°09 
18618°72 


|22305°81 


26327 ° 68 


\B0684°17 


35374" 17 
£03898" 90 


45757: 08 
51449 -99 


97477 * 62 
6383871 


Wires 


ay 


Na o 


CS OS OF 


| inmm, 


Constant c! 


| 


Taking the specific gravity of 
the yarn under wire armour to be 
0°796, of tarred jute yarn 0°92, 
and of cutched jute yarn, as used 
for submarine cables, 0°626, the 
constants as given in Table No. 107 
are obtained. 


By omitting the core in Fig. 
10, the jute space becomes 


eit. eal a) 
4 2 


but B, the diameter of the pitch 
circle, is a function of » and d, 
therefore, the jute space (con- 
sidering the core as absent) caw 
be expressed in terms of (2 d*) 
and, therefore, also the weight of 
jute. 


VALUE OF THE ConsTAN’T ¢ FOR CALCULATING THE WEIGHT 


(1 square inch section weighs 2100 lb. per nautical mile. 


131° 64 
143-574 
156°025 
168° 994 
182°482 
196°487 
211-011 
226° 048 
241° 609 
257° 687 
274° 298 
291-402 
309-039 
327°189 
345° 852 
365° 027 
384°755 
404° 93 


(120-228 | 
643 


Constant ¢ | No. of | Constant ¢ | oe 
for diam. in Sheath for diam. dian ie 
inches Wires in mm. aches 

70534° 53 3 424°783 | 274044 
77963°8 At 446°958 | 288349 
$4927°8 45 468°698 | 302374. 
92625°3 46 491-010 | 316769 
100647 47 913°855 | 331507 
109024 48 937° 233 | 846589 
117726 49 961°419 | 362193 
126761 50 585°369 | 377644 
136131 OL | .610°956 | 3894151 
145829 52 6385°695 | 410111 
155871 538 661-578 | 426809 
166244 54 688-034 | 443876 
176947 55 714°982:| 461262 
187994 56 742-4638 | 478991 
1993873 57 770°418 | 497025 
211082 ds 799° 260 | 51563838 
223122 59 828-004 | 534176 
2354-93 60 857-587 | 553229 
248220) 

261240 


a 
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218 ELECTRIC CABLES 
The weight of jute serving under wire armour can therefore be written 
equal to 
(d*c) 1b. per nautical mile, 


where d is the diameter of the sheathing wire, and cis a constant depending 
upon the number of wires and the specific gravity of the jute yarn. The value 
of this constant ¢ is given in Table No. 108 for 2100 Ib. jute and in Table No. 109 
for 1650 Ib. jute. : 

The weight of serving in pounds per nautical mile multiplied by 0° 2445 gives 
the weight in kilogrammes per kilometre. 

The Engineering Standards Committee recommend that for all cables 
whose diameter over lead is less than 0°50 inch, the sheathing should consist 
of steel wires of 0-072 inch diameter; further, that for diameters less than 
0°50 inch the thickness of the jute serving should be 60 mils thick, and for 
diameters above 0°50 inch the thickness of jute serying should be 100 mils 
thick. The Verband Deutscher Elektrotechniker recommend wire armour for 
cables up to 10 square millimetres conductor cross section, the armouring wires 
to be of 1-8 millimetre diameter, both the serving under and over the armour to 
consist of jute 1-5 millimetre thick. 


TaBLE No. 109—Vatuz or ConsTanr ¢ FOR CALCULATING THE WEIGHT OF 
JurTE ok Hemp seRvVING UNDER Stee, WIRE SHEATHING, FOR GuTTa- 
Prercua Cantus. (1 square inch section weighs 1650 Ib. per nautical mile. 
Specific gravity = 0-626.) 


No. of Constant c Constant ¢ No. of Constant ¢ Constant c 

Sheath for diam. in for diam. in Sheath for diam, in for diam. in 

Wires mm. inches Wires mm, inches 
3 0°10310 66°513 M7 43°082 27794 
4 “54886 354°(9 18 49-202 31742 
5 11-3872 894.93 19 55*728 35952 
6 Bara gs) 1659°0 20 62°661 40425 
7 4°2723 2756°2 21 70°002 45161 
8 6°3230 4079°2 22 77: 749 50159 
9 8° 7800 5667°3 23 85°904 55420 
10 11°6437 7511°8 24 94°465 60943 
11 14°9142 9621°7 25 103°434 66729 
12 18°5914 11994 26 112-809 T2777 
13 22°676 14629 27 122:591 79088 
14 27°166 17526 28 132°781 85662 
15 32°065 20686 29 143-379 92499 
16 37°370 24109 30 154-383 99598 


i Se 


Tables Nos. 110 and 111 give the weight in Ib. per nautical mile of jute yarn, 
as used under the sheathing wires (specific gravity 0°80) of lead-sheathed cables. 
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Galvanised steel sheathing wire has a specific gravity of approximately 7°8. 


The weight of any galvanised steel wire is equal to - lb. per nautical 


2 
mile, or S Ib. per statute mile, when d is the diameter of the wire in mils. 


The diameter of any galvanised steel wire weighing W Ib. per nautical mile 
is equal to 7°91 ./ W mils, or weighing W Ib. per statute mile 8°49 ,/W mils. 

The length of lay for the sheathing wires is given by the diameter under the 
inner jute serving multiplied by 24. 

The number n of sheathing wires having a diameter d which will completely 
sheathe a cable is equal to 

oe (2 + .) 
n= \- = 


d 


where D is the diameter over the jute serving. 

Table No. 112 gives the number and diameter of the wires which will com- 
pletely sheathe cables of various diameters. 

Table No. 113 gives the weight of steel wire in lb. per nautical mile for 
yarious diameters. 

Ifa cable be completely armoured by N wires, each of diameter d, then the 
diameter of the pitch circle of the sheathing wires is given by (dc), where ¢ isa 
constant depending on the number N of sheathing wires. The diameter oyer 
the inner jute serving will therefore be equal to (dc — d), and the diameter over 
the sheathing wires will be equal to (d@¢ + d). 

Table No. 114 gives the value of this constant ¢ for various numbers of 


sheathing wires. 
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TasLe No. 114.—Tasie or Constants ror CaLcunaTing THE PrtcH 
DIAMETER AND DIAMETER OVER SHEATHING WIRES. 


a ee 


ghoath Wines | Constant oa Constant | roi Wines | Constant 
3 1°1547 26 8° 2962 49 15°6079 
4 1°4142 27 8°6138 50 15°9260 
E 1°7013 28 8°9314 51 16:2441 
6 2°0000 29 9° 2491 yD 16° 5623 
7 2°3048 3 9°5668 53 16°8843 
8 2°6131 31 9° 8845 54 17°1984 
9 2°9238 3 10° 2023 55 17°5166 
10 3° 2361 33 10°5200 56 17°8347 
11 3°5495 34 10° 8387 57 18°1529 
T2 3° 8637 35 11°1558 58 18:4710 
163 4°1786 36 11°4737 59 18°7892 
14 4°4940 37 11-7862 60 19°1073 
15) 4°8097 38 12°1096 61 19°4254 
16 §:-1258 39 12°4275 62 19°7437 
V7, 5°4422 40 12°7455 63 20-0615 
18 5°7588 41 3° 0635 64 20°3800 
19 6°0755 42 3°3815 65 20° 6984 
20 6°3924 43 13°6995 66 21-0163 
21 6°7095 44 14-0175 67 21°3347 
22, 7: 0267 45 14°3356 68 21°6528 
23 7:°3439 46 14°6537 69 21:9710 
24 7°6613 47 14°9717 70 22-2893 
25 7:9787 48 15°2898 


Table No. 115 gives the number and diameter of sheathing wires necessary 
to completely armour jute served cables of various diameters, together with their 
weight in kilogrammes per kilometre which is equal to: 
7°8 (cross section of one wire in mm.’) x (number of wires) + 2 per cent. for lay 

Kilogrammes per kilometre x 2°016 gives lb. per 1000 yards. 
Kilogrammes per kilometre x 3-548 gives lb. per statute mile. 
Kilogrammes per kilometre x 4°00 gives lb. per nautical mile. 


Table No. 116 gives particulars of various sheathings as used for submarine 
cables; the weight of jute serving given is that which would completely fill the 
space inside the sheathing wires ; therefore the weight of the core, considered ag 
jute, must be subtracted from this weight to obtain the amount of serving in the 
cable. For example: 

18 sheathing wires each 10 mm. diameter. 

Pitch diameter given 2°267 inches. 

Therefore diameter over jute serving = 2°267—0°3937 inch. 

Let the diameter over the gutta-percha core be 1°48 inch. 

Therefore core area = 1°72 square inch. ‘ 

Therefore the weight of this core, considered as jute, will be 1°72 x 1650 
= 2838 |b. per nautical mile. i 

Therefore the weight of the jute serving required will be 4940 — 2838 
= 2102 lb, per nautical mile. me 
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Taste No. 115.—PartTicuLars oF Rounp STEEL WIRE 
SHEATHING FOR CABLES. 


aww Ida 


TOE RODIN OUUEHDIAGDAGHH:. 


co CO 


RE OHSS 


. |Sheath Wires) Weight | Diam. Sheath Wires’ Weight | Diam. Sheath Wires Weight 
——| of Wires,] over |— — * peat, a ee ioc 
ae <i iD; kilog. is | s 
No. | eee ea a No. | os “| perkm.] mm. | No. | pele | per km. 
— = | 
| 
IMD) ye ia 141 10°8 | 20 | 2:0; 500 12 be 27 | 220 675 
HW peti) 155 10°9 | 26 | 1-5 | 366 15°2 | 19 | 3-0 | 1068 
TP Gs. 169 LOPOsL T3135" (995 1522 jelS 470 eseo 
10 | 2-0 | 250 | 10-9] 10 | 5-0 | 1562 | 15-2] 11] 6-0 | 2474 
13 | 1:5 | 188 | 11-:1|17| 2-5] 664 | 15°3|10| 7-0} 3061 
11 | 2:0) 275 jest 15 | 8:0 eSis Sas aati io sae col 
UI Les 197 Peso 0 | 4:5 1591 15-5} 12 | 5:5) 2268 
LOY ety 391 11:4 | 27 eee 380 15°6 | 14 | 4:5 | 177 
12) 20) 300 Ths) ALP 2 0 025 15°77 | Sb job: Si 006 
1a) eG 211 1]-4 | 12 | 4-0'} 1199 15 Fah LS | Oe 2030, 
LO. EO) 295) |S S84) 9-5 0s a Ss Os) a SoS 
NE pis 430 LEO 2S yes 394 15-8 | 28 | 2-0] 700 
13 | 2-0 325 12-0 | 22 | 2-0 550 16-2 | 20 | 3-0 | 1124 
Le) Ae 239 12-0) 10 | S50) 1890 16°2 | 11 | 6-5 | 2904 
TKO) 3200) 962 L272 14) So) LOT 16-4 | 10] 7-5 | 3514 
14 | 2:0 | 850 | 12:4 | 29) 1-5 | 408~| 16-5 | 29 | 2-0] 725 
D2 Bes 469 12°74 | 16 | 3-0 900 16°5 | 16 | 4-0 1599 
i Rew Pa ors 253 D250) Lt S05 ee 16-6 | 24] 2-5 | 938 
11 | 3-0 | 619 | 12:5) 13} 4-0 | 1299 | 16-6) 18] 38-5) 1377 
UGH} hed 267 12°6 | 23 | 2-0 o79 17-0 | 15 | 4:5 | 1897 
15 | 2-0 3795 PB PO 5 743 170) | 12: 620 2699 
10 | 3°5 765 12°8 | 30 | 125 422 LE 30 1220 790 
13. | 295 308 12°8 | 12) 4°5 | 1517 LL 21-3504 ender 
20 le} 281 13-1 | 10 | 6-0 | 2949 17-2 | 135), dS 285% 
16 | 2°0 400 HES Se SEN Tas 436 UT 4: Hed) 2 977 
20) 1S 295 13°3 | 24 | 2-0 600 17-4 | 14 | 5-0} 2186 
U2 i B20 675 L323 | La 80 956 17°5 | 10 | 8:0 | 3998 
a "5 545 ESOS || ea vaietaeeay ihe TERS L739) LISTON 3aen 
11 | 3°5 | 842 LS Oe R20 a 782 LT"7 |) SIP 20 779 
10 | 4:0 | 1000 13°89(-327) U5 450) L7"7 | 19") (3"5) |) 1454 
MT 220 425 13°8 | 14 | 4°0 | 1899 LTE NLT ON 1699 
22 | 1°5 310 LSS Seba 2079) 18*0) | 2253-00" 193% 
ones O86 LS Oo) eo 20) 625 18°2.| 26 | 2-5 1016 
13 | 3:0 73 14-1 3 | 4°5 | 1644 18°3 | 32) 2-0 800 
23" 5a) 2324 Uh el 2a 821 1Ss3 i) L2G Ss eokes 
18 | 2:0 | 450 14-2 | 12) 5°0 | 1873 18°5 | 16 | 4-5 | 2023 
10 | 4°5 | 1265 14-2 | 10 | 6-5 | 2640 18-7 | 10) 8-5 | 4514 
a 8eb. 918 14-3) 338: | 15 464 18°8 | 20 | 3-5> 15381 
Beer Le 338 14S aS SO OUD 18:9 3| 6:0 | 2924 
wl 4:0 | 1099 TeeeE || ING) Baas | Tee! 19*0 | 33°) 250" |) (825 
19:| 2-0] 475 | 14°6 | 26 | 2-0! 650 19°0) | 27 | 2°35) 1k 1055 
16 2°53} 625 | 14°7 | 34|1°5 | 478 | 19-0 | 98 3°0 | 12938 
25 | 1°5 | 352 £20) 2221) 25 Te 860 19°0 | 18 | 4:0 | 1799 
Te Se) ksi 15°2 | 35 | 1°5 | 492 | 19:0/ 1515-0 92344 
| | 
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Taste No. 115—continued. 


COST. 


Diam. |Sheath Wires Weight | Diam. 
Bees lpn | log. |b 
mm No we per a fam, 
19°0 | 14 | 5°5 | 2646 Doce, 
TOOT | eae S8b0 23°8 
NO Wot oh 2 0: 850 24°0 
19°7 | 10 | 9-0 | 5060 24:1 
LOST 28 Wy 22s) L098 24°2 
Gp otee I TPA SFP) li cel Sires} 24°2 
TOON A eek ba) 210 24°4 
20-0 | 24 | 3:0 | 1349 24°5 
20800 20 W3-on) L607 24°35 
20-2 | 11 | 8-0 | 4898 24°6 
2023 ao: | 270 875 24°7 
20°3 | 19 | 4-0 | 1899 25-0 
2023) 13 |'6°5-| 3432 P2590) 
DOI N16.) be OR) 2408 25:0 
POG} 29 | 2a) 1133 Zhai 
20°8 | 10 | 9°5-| 5639 Pier) 
DsSaslon oM ese. 25°4 
20°9 | 36 | 2:0 900 25°) 
2097) 25 (3-0) 1405 25°59 
20°9 | 14 | 6°0-| 8148 25°6 
PAO) | 22,1") | 1683: DO h 
GAL ODD | NAS Stay, Meee lf 26-0 
Diese) LP N81) £965 26°0 
O1eS | 18 \-4°3 |) 2276 26:2 
lee SO a ecoul LUTZ 26°5 
Peon l20n) 4-0 e1999 26:5 
21:9 | 10 |10°0 | 6247 26°6 
91-9 | 26 |.3-0 | 1462 26°6 
Oe) | Ws FeO) |) Beis, 26°6 
297) | 145-0 |) 2654 26°6 
TDi | Us soy | why) 26°7 
DOB 25) | LAU 26°8 
29-5 | 11 | 9-0 | 5565 26°8 
99-5 | 16 | 5°5 | 3024 27°0 
99-5 | 14 | 6:5 | 3696 27°35 
92:6 | 12 | 8:0 | 4798 27°5 
22-6 | 19 | 4°5 | 2403 27°7 
99-7 115 | 6-0) | 3374 yah 
92°8 | 27 | 3:0 | 1518 27°9 
92°8 | 21 | 4°0 | 2099 28-2 
99°9 | 82 | 2°5 | 1250 28°2 
93°3 | 24 | 3:5 | 1836 28°3 
93-5 | 18 | 7°5 | 4068 28°4 
93-6 | 18 | 5:0 | 2810 28°5 
D8-7 38 | 2-5) 1289 28°5 


) 


Sheath Wires] Weight | Diam. [Sheath Wires} Weight 

9 capa ea dou meee ae 
7 .< . e . K11log, 

No. os per oe mm. | No. oe tee ee 
98 3-0 | Lo74 | 28° | 186-0 |) 4048 
11 || 9-5 | 6202 28°6 | 16 | 7-0 | -4897 
12 | 8:0 | 5416 28°7 | 17 | 6:5 | 4488 
20 | 4-5 | 2509 2S-ShP29 ao 2219 
ea Bye) || ByvAlle) 29°2 | 26 | 4°0 | 2599 
14 | 7-0 | 4285 PBSay || BEE) Bt WIHT 
Day) B75) || Us mayoray |) HE Seer |) Gell) 
16 | 6:0 | 3598 DBO || AAO) yeay |) arkek 
15 | 6:5 | 3960 Uses) || ike |) Soa | esi) 
B34 | 2°5 | 1328 29°9 | 24 | 4:5 | 3035 
29 | 3-0 | 1620 BO || BO) | Baw | 228k 
TB HESe OM oles 30°0' | 22 || 5:0 3434 
11 |10-0 | 6872 30:2 | 15 | 8-0 | 5998 
22 | 4-0 | 2199 302) | 19 |) 620) 42738 
19 | 5:0 | 2966 S0R4s | 303 0S Loor 
23 | 4:0 | 2299 B04 |) 272-0 2699 
Ba 25) | 13887 8028) 18°) "6°5") 4752 
12 | 9:0 | 6072 SUSE LOM ee On moan 
26713250 1989 AES) | Ne |) 8) 5204 
21 | 4:5 | 2656 SU OMe: Bo 2anz 
30 | 8:0 | 1686 31°2 | 14 | 9-0 7084 
18 | 5-5 | 3402 SUZ 2 Soon 68 
14 | 7:5 | 4919 31-4 | 36 | 3-0 | 2024 
36 | 2°5 | 1406 31-4 | 25 | 4:5 3161 
17 | 6-0 | 3823 muy il atlas ToL) 8120 
15) 7-0) | 4091 31°6 | 28 | 4°0 | 2799 
31 | 3-0 | 1743 SLGu) 230.0208) eao0gn 
27 | 8°5 | 2066 S220 Td 820 On70 
24 | 4-0 | 2399 ByAPoD Bye | ase) | EES! 
16 | 6°5 | 4223 ayo PAU) Ih Corel) 4498 
13 | 8-5 | 5868 32°77) 16 \°8205) 16398 
12 | 9-5 | 6766 32°7 | 26 | 4°5 | 3288 
20 | 5:0 | 3123 3229) | 19) 6254, S016 
22 | 4°5 | 2782 33200) 14) 92d |) 789s 
BONES 0a L090 33-0 | 29 | 4:0 | 2899 
19 | 5:5 | 3091 88:0) | 22) 5-5) 4158 
14 | 8-0 | 5098 Boole 17 \ dear oo te 
98 | 3°5 | 2142 | 33:2 | 38] 3:5 | 2525 
25 | 4:0 | 2499 33°2 | 24 | 5-0 | 3747 
13 | 9:0 | 6578 33:2 | 18 | 7-0 | 5510 
12 |10-0 | 7496 34:0 | 15 | 9-0 | 7590 
153 |) "gay 4) aa! 34-2. | 30 | 4-0 | 2999 
91 | 5-0 | 3279 | 34:2 | 21] 6:0 | 4723 
33 | 3-0 | 1855 34°28 | 27 | 4:5 | 3414 
93 | 4-5 | 2908 34:4 | 84 | 3°5 | 2602 
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TasLE No. 115—continued. 


Diam. |Sheath Wires} Weight | Diam. Sheath Wires) Weight | Diam. Sheath Wires Weight 
over |—______| of Wires,] over | a bie a —_ 4 one 
F OSs sam_| Kilog. A x 
Us. No pee Seg ee | No. eae) per i mm. | No. ee per km. 
34°7 | 14 |10-0 8744 41-1 | 32 | 4-5 | 4046 | 49-4 | 29 | 6-0 6522 
34°7 | 23 | 5:5 4347 41°2) 29 | 5-0 4527 | 49-4 | 27 | 6-5 7128 
34°58) | 25 |+5-0 3903 41°8 | 36 | 4:0 | 3599 | 49°8 | 24 | 7-5 8432 
SSM LG MES 7222 41-9>| 25 | 6-0 | 5628 | 50-2 | 19 110-0 | 11870 
3070) | 20 | 65 5279 £2°0"| 27 5-53) S108 | 50e5 | 32] 5°5 | 6047 
35°3 1} 17 | 8:0 6798 £250) | 22. 77-0 | 6734 | 50-5 | 23 | 8-0 9196 
Sows a! LON edeO 5805 42-1) 17 }'9°591 9586 [50°84) 5 9°0 | 5464 
B0n0) || BO | 85 2678 42°6 | 21 | 7°5 | 7378 | 51-0 | 22 | 8-5 9930 
35°5 | 31 | 4:0 3099 42°7 | 19 | 8-5 | 8576 | 51-0 | 20 | 9-5 | 11275 
Boo | LO ado 6365 42-8 | 30 | 5:0 4684 | 51-1 | 26 | 7-0 | 7958 
35°7 | 28 | 4°5 | 3541 43°0 | 338 | 4°5 | 4172 | 51-2 | 30 | 6-0 6748 
36°0 | 15 | 9-5 $8458 43°0 | 20 | 8-0 | 7998 | 51:2 | 21 | 9-0 | 10630 
36°0 | 22 | 6-0 4948 43°0 | 18 | 9:0 9108 | 51-4 | 28 | 6-5 7392 
36°4 | 26 | 5-0 | 4059 43°2 | 24 | 6-5 6335 | 52-1 | 25 | 7-5 8785 
36°5 | 24] 5-5 | 4536 43°5_ 28 | 5-5 | 9292 | 52-3 | 36 | 5-0 5620 
36°6 | 36 | 8:5 2754 43°8°| 26 | 6-0 5847 | 52°6 | 33 | 5-5 6237 
36°8 | 32 | 4:0 3199 44°2 | 34 | 4°5 4299 || 53-1 | 27 | 7-0 8264 
37°0 | 16 | 9:0 8096 44°3 | 23 | 7-0 7040 | 53-2 | 831 | 6-0 6972 
37°0 | 29 | 4:5 3667 44-4 | 17 |10-0 | 10620 | 53:2 | 94 8-0 9596 
87-01) 217) 65 do44+ 44-5 | 31 | 5:0 4880 | 53-5 | 29 | 6-5 7656 
S06 Ve We s5 7673 45°0 | 22 | 7-5 | 7730 | 53:8 | 20 10-0 | 12490 
37°6 | 20 | 7:0 6122 45°21 19 | 9:0 9614 | 54-0 | 34 | 5-5 6425 
OH Sy Low LOe0 9370 45°3 | 18 | 9-5 | 10148 | 54-0 | 93 8:5 | 10380 
38°0 | 33 | 4:0 3299 45°3 | 29-| 5:5 5481 | 54-0 | 22 | 9-0 | 11300 
38-0 | 18 | 8:0 7198 45°3 | 25 | 6:5 6600 | 54°0 | 21 | 9-5 | 11840 
38°0 | 23 | 6:0 | 5173 455) | 2 |) 8-0 8398 | 54°7 | 26 | 7-5 9136 
38°0 | 27 | 5:0 4215 45°6 | 27 | 6-0 6072 | 55-0 | 32 | 6-0 7196 
Be" Ol) 19 e7= 5 6676 45°7 | 20'| 8:5 9026 | 55°3 | 28 | 7-0 8570 
38°1 | 25 | 6:5 4725 45°9 | 85 | 4°5 4426 | 55-6 | 25 | 8-0 9996 
38°5 | 30 | 4°5 8794 46-0 | 32 | 5:0 4995 | 55°7 | 30 | 6-5 7920 
39°0 | 16 | 9°5 9022 46°5 | 24. | 7-0 7346 | 55°8 | 35 | 5-5 6614 
39°0 | 22 | 6-5 5808 47-0 | 30 | 5:5 5670 | 56°5 | 24 | 8-5 | 108380 
39°4 | 3 4°0 8399 47°4 | 36 | 4°5 4552 | 56-8 | 21 110-0 | 18120 
39°5 | 28 | 5:0 4371 47-4 | 18 |10°0 | 11240 | 57-0 23 | 9-0! 11640 
39°8 | 17 | 9:0 8602 47°5 | 28 | 6-0 6-97 | 57-0 | 22 | 9-5 | 72405 
39°83} 21) 7-0 6428 £7°5 | 26 | 6°5 6864 | 57-1 | 27 | 7-5 9488 
40°0 | 81 | 4:5 3920 475) QB a0 75 8082 | 57:2 | 33 | 6:0 7422 
40°0 | 26 | 5:5 4914 47°7 | 19 | 9-5 | 10710 97°5 | 86 | 5-5 6804 
40°0 | 24 | 6:0 9398 48-() | 22 | 8-0 8796 | 57-5 | 29 | 7-0 8876 
40°38 | 20) 725 7028 asl | BR || Gyo(0" 5152 | 57-7 | 31 | 6-5 8184 
40°4 | 18 | 8-5 8124 48-2 | 20 | 9-0 | 10120 58°2 | 26 | 8-0 | 10895 
40°5 | 19 | 8:0 7598 etc) |) BNL hes 9478 | 59-0 | 34 | 6-0 7647 
40°6 | 35 | 4-0 8499 48°6 | 25 | 7:0 7652 | 59°83 | 25 | 8°5 11280 
GALOY AG TNE) 9994 48°7 | 31 | 5:5 0859 | 59°5 | 28 | 7-5 9839 
41-0 | 23 | 6:5 6071 49°2 | 34 | 5-0 53808 | 59-6 | 32 | 6-5 8447 
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Taste No. 115—continued. 


Diam. ‘Sheath Wires! Weight Diam. Sheath Wires} Weight | Diam. Sheath Wires) Weight 
a el ie ee len | Se 
mm. | No. | mm, | per km. mm, | No. a per km. | mm. | No, ee per km, 
o9°9 | 24 | 9° 12140 68-3 | 27 | 9-0 | 13660 | 79-0 | 28 |10:0 | 17490 
60:0 | 30 | 7-0 | 9182 | 68-5 | 380 | 8-0 | 11995 | 80°0 | 31 | 9-0 |- 15685 
60-0 | 22 110-0 | 13740 | 68-7 | 32 | 7-5 | 11240 | 81-0 | 33 | 8-5 | 14890 
60-2 | 28 | 9-5 | 12965 | 69:0 | 34 | 7-0 | 10410 | 81-5 | 35 | 8-0 | 13995 
GEO 35) 6-0 7872 69-4 | 26 | 9-5 | 14660 | 81:5 | 30 | 9°5 | 16915 
61:0 | 27 | 8-0 | 10795 69°6 | 25 |10-0 | 15610 | 82°5 | 29 |10°0 | 18110 
61:7 | 29 | 7-5 | 10190 | 70-5 | 29 | 8-5 | 13090 | 83-0 | 32 | 9-0 | 16190 
62205) 315720 9489 71:0 | 31 | 8:0 | 12395 | 83-5 | 34 | 8°5 | 15345 
62:0 | 26 | 8-5 | 11730 | 71-0 | 33 | 7-5 | 11592 | 84:0 | 36 | 8-0 | 14395 
G2 se: |) 625) 8710 71-0.| 28 | 9-0 | 14170 | 84°4 | 31 | 9°5 | 17480 
62°8 | 25 | 9-0 | 12650 | 71-5 | 35 | 7-0 | 10710 | 85°5 | 82 | 9-5 | 18040 
6320) 36) |) 6-0 8096 | 72:1 | 27 | 9:5 | 15222 | 86-0 | 35 | 8-5 | 15795 
63-1 | 24 | 9°5 | 18530 73-0 | 30 | 8-5 | 13540 | 86-0 | 33 | 9-0 | 16700 
63°3 | 28 | 8:0-| 11195 73-0 | 26 110-0 | 16240 | 86°0 | 30 |10°0 | 18740 
63-5 | 34 | 6-5 | 8976 | 73°3 | 36 | 7-0 | 11020 | 88-2 | 34 | 9-0 | 17200 
63-5 | 28 |10:0 | 14360 | 73°5 | 34 | 7°5 11950 | 89-0 | 36 | 8-5 | 16250 
64:3 | 30 | 7°5 | 10540 | 73°6 | 32 | 8-0 | 12795 | 89-0 | 31 10-0 19360 
64:5 | 32 | 7-0 | 9796 | 74:4 | 29 | 9-0 | 14670 | 90°5 | 33 | 9°5 | 18605 
64°5 | 27 | 8°5 | 12185 75-0 | 28 | 9-5 | 15790 | 90-5 | 82 |10°0 | 19985 
65°6 | 26 | 9:0 | 13160 | 75°5 | 31 | 8-5 13990 | 91:0 | 35 =O L770 
65°9 | 29 |.8°0 | 11595 76-0 | 33 | 8-0 | 18195 | 93-1 | 34 153 |) ESTAS) 
66-0 | 35 | 6-5 | 9239 | 76-0 | 27 |10-0 | 16860 | 94-0 | 36 | 9 0 | 18220 
66-1 | 25 | 9-5} 14095 76°5 | 35 | 7°5 | 12300 | 95-0 | 33 |10°0 20610 
66°5 | 38 | 7-0 | 10100 77:4 | 30 | 9-0 | 15180 | 96-9) 35 | 9°5 19732 
66°5 | 24 10-0 | 14990 78-1 | 32 | 8-5 | 14440 | 98-2 | 34 {10-0 21235 
66°7 | 3 7-5 | 10890 | 78:5 | 34 | 8:0 | 13595 | 99-2 | 36 | 9°5 20298 
67-0 | 28 | 8:5 | 12640 | 78-5 | 36 | 7°5 | 12650 [100°8 85 |10°0 | 21860 
68-0 | 36 | 6-5 | 9504 | 78-5 | 29 | 9°5 | 16350 |104°8 36 |10°0 | 22485 
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TasLe No. 116.—Particunars of Stee, WrrRE ARMOURING FOR 
SUBMARINE CABLE. 


(Jute serving weighing 1650 lb. per sq. in. per nautical mile.) 


Diam. of Wire | 


Pitch Diam. of 


| Total Weight 


Wires foot Weight ofa Total Weight opinie 
No. of | Single W ire, Ib. | of Wires, | inclosed, lb. 
Wires | per Nautical Ib. per Nautical | per Nautical 
mm in, | mm. in. Mile | Mile Mile 
| 

10-0 |0°3937 8 | 26°15 | 1-029 | 2474 4+ 43% 20683 650 
y i 9 | 29-25.) 1-151 | Bee) | RSENS 880 
a AS TO W824 heal 74 a 4 25803 1163 
. é LI 35S) 997 | : 28438 | 1509 
= « 12 | 38°65 | P51 | x 31024 | 1856 
z 5 US Wea hes 1°645 | 33600 2225 
is = 14 | 44-95 | 1-769 Fs | 36194 2730 
a 5, 15 | 48-1 | 1°893 % 38879 3200 
a 16 |) 51*26)) 9-015 41365 3750 
x - 17 | 54°4 | 2-142 43950 4300 
¥ z TSe tg oeey 46535 4940 
8:0 \0°3150 8 7 20°9 | 0°823 |1581-25+44%| 13219 420 
N 9 | 23-4 | 0-921 14871 570 

A “1 10 | 25-9 | 1-019 16521 745 
if - 11 | 28-4 | 1-118 18174 955 
i = 12 | 80-9 | 1-217 * 19828 1189 
s Fe 13 | 33:42-| 1-316 s 21480 1450 
m < 14 | 35°95 | 1-415 x 23142 1740 
Bs A 15 | 88°5 | 1°515 i 24ATS4 2050 
- : 16 | 41-0 | 1-614 26437 2350 
a FS Le || 43°55 | 1-714 x 28088 2720 
wd “, 18 | 46-1 | 1-814 29741 3110 
6-0 |0° 2862 8 | 15°66 | 0°6172 | 887-5 +4% 7384 230 
es a 9 | 17-56 | 0:6906 a 8306 315 
7 35 10 | 19-4 | 0°7643 a 9230 419 
i ‘ Ch G28; JOs88es " 10152 537 
‘ » 13 | 25-07 | 0-9870 3 11998 815 
” ” 14 26°95 1-061 x 12922 979 
2 55 15 | 28°87 | 1°136 e 13844 1130 
4 < LO SO eee eo a 14768 1290 
i 5 17 W326i e285 - 15690 1525 
” > 18 | 34°55 | 1-360 m 16613 1750 
i . 19 | 86°45 | 1:485 a 17536 1980 
es bs 20 | 88:4 | 1:510 mn 18460 2220 
a 21 | 40°28 | 1:585 - 19382 2485 
2, - 22 | 42-18 | 1-660 _ 20306 2790 
5 a 3 | 44:5 | 1-753 is 21228 3150 
3 ” 24 | 45°95 | 1-809 é 22154 3395 


4 
3 
: 
> 
: 
2 
a 
: 
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TaBLE No. 116.—continued. 


233 


Diam. of Wire 


mm, in. 
5:0 |0°1969 
des 99 
” ” 
” bh) 
9 29 
” 99 
” ” 
” 9° 
” ” 
br) te) 
” 29 
o> ” 
” 99 
99 bb) 
” ” 
39 ” 
” ” 
4°0 |0°1575 
9 ” 
” 9 
” ”° 
” 99 
” ” 
” 9 
”» ” 
bb) ” 
9 ” 
1” ” 
bb) ” 
” ”° 
” bby 
” ”? 
” 99 
” 99 
3° \0°1378 
” 2? 
?? Led 
29 ” 
” 9 
bb) ” 
3” 9 
iat) ” 


Pitch Diam. of i Tote aa Total Weight 
ee a RE a ge 
oe | per Nautical | Ib. per Nautical er NewGenl 
mm. in. Mile Mile ic a 
3°08 | 0°5145 | 618°5 + 4%, 5146 160 
14°64 “Diode 6 5789 224 
16°20 6372 Ay 6432 290 
17-74 “6988 ap 7075 875 
19°36 *7607 os 7719 464 
20°90 | +8227 a 8362 570, 
22°47 “8848 fa 9005 679 
24-10 -9470 - 9648 800 
25°65 | 1-009 ee 10292 930 
Di e20 | L207 mn 10934 1070 
28-80) | 1133 Re 11578 1215 
30°40 | 1:196 ns {2221 1400 
32°00 | 1-258 - 12864 1568 
3a°60 | V2s2i A 13498 1740 
a0" ld |) 1-383 a 14151 1910 
BOI Md) 40 os 14794 2150 
38°30 | 1-508 m 15438 2350 
10°45 | 0°4116 393 -- BY 3238 104 
11-70 -4605 os 3643. 141 
12°93 -5096 = 4048 186 
14°20 *5990 os 44538 238 
15°45 “6085 es 4858 297, 
16°72 “6581 a 5264 363 
18-00 *7078 * 5667 434 
19°25 “7579 = 6073 514 
20°50 “8073 as 6477 597 
21°75 PSpvl ae 6881 688 
23°05 -9070 7286 779 
24-30 “9569 - 7691 872 
25°58 | 1:0068 ss 8096 985 
26°80 | 1:0567 Ne 8501 1126 
28°10 | 1-106 a 8905 1253 
29°40 | 1-156 Fs 9310 1392 
30°65 | 1°206 5 9715 1520 
9°2 0°3601 | 303°54+38% 2501 The 
10°23 -4029 es 2813 107 
11°33 *4459 '; 3126 141 
12°42 “4891 A 3439 180 
13°52 sale a 8751 223 
14-62 *5758 4065 275 
15°72 *6193 oy 4397 3832 
16°82 6628 = 4689 393 
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TaBsLE No. 116.—continued. 


Pitch Diam. of 


Weight of a 


Total Weight 


Total Weight 
of Jute 


Dine 08 Wel ae Wires Single Wire, lb. of Wire, faclosed. tb: 
= +) Wires |= ——| per Nautical | Ib. per Nautical per Nautical 
= fa, Sah in Mile Mile Mile 
3°5 |0°1378 | 16 | 17°93 | 0:7063 | 303-5 + 3% 5002 457 
5 te a 19-02 -7490 Gs 5314 524 
os hse), 20°14 *7935 . 5627 597 
mM es 19 | 21°26 *8372 = 5939 680 
a - 20 | 22:40 *8808 “i 6252 766 
~ 21 | 23°50 | -9245 x 6564 852 
4 im 22 | 24°60) -9682 es 6877 948 
x a 23 | 25°43 | 1-0119 5 7189 1043 
A ¥ 24 | 26°80 | 1°0557 55 7504 1164 
3°0 |0°1181 8 7°84 | 0°3086 2224+ 3% 1829 57 
x . 9 | 8-77] +3453 ‘ 2058 79 
5 ~ 10 Seal *3822 ef 2287 105 
és “ 11 | 10°62] -4199 i 2515 134 
8 4 12 | 11:60] -4563 é 2744 167 
be * 1S ed 252 “4935 2972 204 
i x 14 | 13°50 | +5307 3201 244 
es rs 15 14°43 -5680 3s 3430 289 
a 5 16 | 15°40 6053 x 3658 336 
— i. 17 | 16:32 | -6427 A 3887 387 
5 - 18 17°30 “6801 a 4116 443 
bs 19 | 18°22 | +7175 ‘. 4345 501 
a ‘ 20 | 19°20 “7549 _ 4573 565 
e 4 21 1820-12 *7924 a 4802 628 
4 2 22 | 21-08 *8298 - 5030 700 
as a 23 | 22:00 | -8672 co 5260 790 
A " 24 | 23°00] -9049 a 5488 850 
2°5 (0°09843 8 6°54 | 0°2572 | 153-1 +37 1262 48 
as z 9 TOM 2878 ‘ 1419 65 
i es 10 8:09 “3185 es 1577 TES) 
de ES 11 8°88 “8494 oe 1734 95 
s x 12 9°66 | +3803 rs 1892 116 
re i 13 10°46 *4131 a 2050 1438 
Ls a 14 | 11°25 | +4498 2207 170 
Ee zm 15 | 12°00 | -4734 ~ 2365 201 
. 53 16 12°80 “5045 4 2522 233 
” < Ve 18960 |) 5357 x 2680 - 265 
mt Br 18 | 14:40] -5668 = 2837 308 
" 5 19 15°20 *5980 Be 2995 349 
Bs * 20 | 16°00 | -6299 ~* 3154 393 
‘ “ 21 | 16:80] -6604 * 3311 438 
a 22 | 17-60 “6916 * 3469 486 
- " 23 | 18°35 | -7299 a 3627 588 
na 4 24) 19°15 | <75 47 - 3784 591 
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TasiE No, 116.—continued. 


Diam. of Wire 


Pitch Diam. of 


Weight of a 


| Total Weight 


Total Weight 


of Jute 


Fae PO VOT TU ae ee rete 


No. of Wires Single Wire. lb. f Wi ls 
Wires os Nautical | Ib. bee Newt a Nica 

mm. in. mm. in. Mile | Mile | Mile 
2-0 |0°07874 8 5°23 | 0°2057 | 99°5 +3 7% | 820 26 
i £ 9 | 5°85 | -2302 a | 922 36 
» ks 10 | 6:47 | -2548 i 1025 47 
i z 11 HMO | Bytes a 1127 60 
A a5 12 ede -3044 | aA 1230 74 
- ‘ 13 8°36 | +3290 . 1332 89 
- . 14 | 8-99 | -3538 - 1435 | 108 
s = 15) 9:62} =8787 | i, 1537 | 130 
a an 16 10°23 *4035 A 1640 150 
nf a If 10°90 *4285 Bs 1742 173 
o . 18 | 11°50 | -4534 . 1845 197 
e i. 19° | 12°15") -4784 Ss 1947 223 
é i 20 | 12°80 | +5033 a 2050 250 
es ‘5 21 13°40 *§283 6 2152 281 
@ _ 99° \14-05 | "5533 # 2255 3138 
nf . 23 | 14°70 | 5783 _ 2357 344 
me és 24 | 15°32] -6032 by 2460 378 
*75 |0° 06890 8 4°57 | 0°1800 | 74°75 +3 as 624 20 
e x 9 | 5°12] . -2014 z 703 26 
. - 10 5°67 | +2230 % 780 36 
rs Tia) G22) e244. i. 858 45 
ad - Re, 6°76 | +2662 . 936 57 
9 5 Te 7-31 a aees79 A 1014 70 
dl i 14 | 7:87] +3096 rs 1092 83 
‘s - 1 8421 ~SB14 -: 1170 98 
- é 16 8-97 | +3532 A 1248 114 
* af 17 9°53 | +3750 . 1327 133 
. a 18 | 10710); 3968 . 1404 151 
f Mi 19 | 10-60 | -4186 ¥ 1482 he 
. . 20 | 11:20] -4404 1560 192 
ie s 91 | 11-75 | +4623 A 1639 213 
. a 22, 12°30 “4841 A 1716 237 
é s 23 | 12°85 | -5060 . 1795 262 
“ i D4 13-4005 5279 eS 2097 290 
1:5 |0°05906 8 3°92 | 0°1543 | 55°5 + 3% | 457 15 
‘ . Ge 2-300 1727 is | 514 20 
i fy 10 | 4°85 | -1910 Bs 572 27 
. a 11 | 5°32 -2094 i 628 84 
i. . 12. | 5°80) -2282 x, 686 42 
* a 13 | 6:27 | -2468 z 744 52 
i s 14 6°74 | +2654 - 800 61 
15 7°22 “2841 “ 857 72 
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TaBsie No. 116.—continued. 


Diam. of Wire | Pitch Diam. of | Weight ofa | Total Weight be re one 

: No. of | Wires | Single Wire, Ib. of Wire, | inclosed, Ib. 

—| Wires /; ————_________ per Nautical lb. per Nautical per Nautical 
mm. | in. mm. in. | Mile Mile | Mile 
nlf ed 16 | 7°69 | 0°3027 | 55°5 43% 915 | ~ 84 
¥ Soa Viel 8°07 he sore _ 971 | 97 
. is 18 | 8-64 | -3401 Es 1029 11 
és a 19 | 9:12 | ~~3588 | S 1085 | “426 
: & 20 | 9°59) -8775 Ke 1143 141 
eV ihsaeree a eal 10°05 | +3963 = 1200 158 
te os, |) 22 O55 50 a 1258 175 
| ore 23 | 11:00.) -4337 1314 193 
rat ay ; ee Re es EE “4525 Is 211 


| | | 
eee 

The heavier steel wires used for sheathing submarine cables are compounded 
before application to the cable: the wire is moderately heated and then dipped 
into a mixture of 4 parts of pitch to 1 part of resin oil. The wire takes up 
approximately 4 per cent. of its weight of the compound. 

The efficiency of the zine coating on galvanised iron or steel wires is generally 
tested by dipping a piece of the wire four times into a concentrated solution of 
copper sulphate, the wire being wiped dry after each dip; if the galvanisation 
is complete there will be no deposition of copper on the wire, although the 
surface of the zine may become slightly blackened. 

Table No. 117 gives some particulars of heavy wire armour, such as is applied 
to coast submarine cables. The armour consists of a layer of steel wire strands. 


Tape No. 117.—Parricunars or Srranp Wire Armour 
FOR SHORE-END CABLES. 


ees 


| 
Number and Size of Peart iy el Diam. insite 
“Wire Strand. ¥ Dace (650Ib. wing available Diam. oxen 
Dinan in inches per sq. in. per ‘or reception of Sheathing, inches 
nautical mile) core, inches | 
12 x 3 x0:230 2888 1-270 2°375 
RSS! X22) 2715 | 1°214 2°272 
8: Se SOO 2591 12169 2°168 
12 x 3B x :200 2468 1-104 2°065 
INE Seas Se OAT) 2277 | koe Boll 
HS - 220 2178 1-081 2° 125 
UAT SS ey SS OPI) 2079 1-032 2°028 
aro a0) 1980 0°983 L937! 
LOESSxS +230 1778 *992 2°068 
LO eS 220) 1700 “948 TOG) 
LOS <3 Se 20) 1623 “905 1°888 
10 x 8 x °200 1546 *862 1°798 


ee de oS | en 
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THEIR CONSTRUCTION AND COST. 
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FLEXIBLE SPrraAL ARMOUR. 


Cables requiring partial mechanical protection and maximum flexibility, are 
armoured with a single galvanised steel wire applied to form an open helix round 
the cable with a comparatively short length of lay. 


Let D = diameter under armour in millimetres. 
d = diameter of the armour wire in millimetres. 
l = length of lay in millimetres. 
s = space between the successive turns in millimetres. 
« = length of wire per turn in millimetres. 


Then, in Fig. 11, if A B is made equal to the pitch circumference 7(D + a), 


Cc 
D 


Pie: 11. 


and BC equal to the length of lay J, then A C will be equal to the length of wire 
x, and the perpendicular B D will be equal to(d +s); 


therefore a {a Meat eer 
therefore the ratio between the length of wire and the length of cable will be 
Vir Ot adore _7Or® 


a 
pS Oe a Se Se d+s 


l 


The weight of steel wire in kilogrammes per kilometre is equal to 
7-8 (area of wire in square millimetres) = ee 
Therefore the weight of steel wire in kilogrammes per kilometre of cable is 


equal to 
6°18 d? cosee a 


and the weight of wire in Ib. per statute mile of cable is equal to 


21-7 d* cosec a 
Example. 
Diameter of cable = D = 0°362 in. 
Diameter of steel wire d = 0° 064 in. = 17626 mm. 
Space between wire to be 4 in. 
a (D+ d) _ 7(0°362 + 0° 064) _ 4969 


eae dts  0°064 + 0-250 


238 ELECTRIC CABLES 
therefore the weight of wire in Ib. per statute mile is equal to 
21°7 x (1°626)? x 4°262 = 245 
or again :— 
Diameter of cable = D = 0-566 in. 
Diameter of steel wire = d = 0°036 in. = 0°9144 mm. 


Required, 6 turns per in. 


therefore the length of lay 1 = 4 = 0-167 in. 


Cosec a = eee 11°9 


therefore the weight of wire in Ib. per statute mile is equal to 


21°7 x (0°9144)? x 11°9 = 216 


SEGMENTAL OR Facon Srrie Armour. 
The usual sizes of steel segmental strip are given in Table No. 118, together 
with their weight and approximate price. 


Tasie No, 118.—Sramenvran Sree. 


he as a 


Dimensions in millimetres * . 

| Weight in 
ae a ie. | kilogrammes Approximate Price 
4-0) 3°4 14 41°21 
£°9 4°3 7 62°22 ll 25 shillings per 
6-2 | 5:0 17 75°74 100 kilogrammes, or 
66 | @1 3:0 151-56 | 11/4 per 100 Ib. 
8:4 028) 370 194°52 


The weight of armour in Kilogrammes per kilometre is equal to the mean 
cross section of the strip in square millimetres multiplied by the number of strips 
multiplied by 7°8. A further 2 per cent. must be added for the lay 

Table No. 119 gives particulars of segmental strip armour for cables of various 
diameters. 

Telephone cables for drawing-in systems are often “o en” armoured: 
lead-sheathed cable is served with jute in the usual manben and thas aROntES 
with half the number of segmental strips which would completely armour the 
cable ; for draw-in systems the armour is left bright, that is, no serving is applied 
over the armouring wires. 
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TaBLE No. 119.—Sxrementat Street Armour. 


‘ome Segmental Wires leet Diam. Segmental Wires pyelens oh 
Jute, kilog. Jute, kilog. 
mm. | No. Dimensions, mm. per km. mm. | No. Dimensions, mm. per km. 
6°3 | 6] 4:°0x8°4x1°4 248 | 34°3) 23 | 4-9x4:°3x1°7 1431 
76) 7| 4:°0x3°4x1°4 289 | 35°8 | 24 | 4:9x4:°3xK1°7 1494 
96) 8] 4:°0x3°4x1°4 330 | 36:0} 19 | 6:°2x5:0x1'7 1439 
10-1 io) || aers<asraeee Ieee 371 | 37°3 | 25 | 4°9%4:°3x1-7 1556 
11-3) 10] 4:0x3°4x1°4 AZ Sie Sule20n enone <a Ose le, 1515 
L2Gae et 4°0x3°4x1°4 454 39°0 | 26 4°9xX4°3x1°7 1618 
13°9 | 12] 4:0x3°4x1:4 495 || 39°8") 21) 6-25-00 x 1°7 1591 
NEP | IO) 4°9 X43 <1 7 622 40°6 | 27 DOA oan 1681 
1lo°-2 | 13) 4°0x3°4x1-4 036 | 41°8 | 22) 6:-2x%5°0x1-7 1666 
oom Ll AsO x43 KT 685 | 42°1 | 28) 4:-9x4°3xK1-7 1743 
16°5 | 14 4°0x3°4x1°4 O77 43°) 29) 4°9x4°3X1-7 1805 
Tee AL || SIAN Zeus Yor: Bors pd Bar Test |) 233%) | 5) || (eA bailey 1742 
igaNielon) a O34 1 94. 619 | 45°3] 30!) 4:°9x4°3x1°7 1867 
Scene Ouien aoe 20 sel if) 758 | 45°8 | 24] 6:°2x5-0x1°7 1818 
18°7 | 13 4°9X4°3x1°7 809 46°8 | 31 AO <4 8 x 277 1929 
20 a2 WL 6220-0 solo 7 85 AleSn|W20nlmowwoca nO xl 1894 
QV 20 LAN AOA 3 x 17 872 | 48°3 | 32 4°9x4°3x1°7 1992 
21°8 | 15 | 4°9x4°3x1°7 934520 Oo E25 a 2c O20 <r 1969 
22°0 | 12 Gu2rc oe Or< Lied, 909 AEsors) || ais) 4°9x%4°3x1°7 2054 
Z3¢0) 16>) 4°99 x43 x 17 996 | 01°35 | 34] 4°9x4°3x1°7 2116 
2eOn) IB) G22xo7 0137 Qed OlsO 27 ls Gc 2scor0 Le 2045 
24°8 | 17 4°9x4°3xK1°7 1058 aay || ys) 4°9x4°3x1°7 2178 
26°0 | 14 PBMODS ley 1061 53°6 | 28 Ge2 xXo20 << Ue 7 2121 
26°4 | 18 | 4°9x4:3x1°7 1120 | 54°35 | 86 | 4°9x%4:3x1°7 2240 
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JuTE SERVING BETWEEN Two WIRE SHEATHS. 


In Fig. 12 let. the outer sheath consist of p wires each of diameter a, and let 


the inner sheath consist of q wires each of diameter b, then the section of jute 
serving between the two sheaths will be 


The specific gravity of jute yarn compressed between two rings of sheath 
wires is 0°625, and weighs 1650 lb. per nautical mile per square inch section, 

Tf the dimensions a, b, a and y are given in inches the weight of jute yarn is 
given by 


5184 (« yo po rat) = lb. per nautical mile; 
or if the dimensions are given in millimetres, the weight of jute yarn is given by 


8°03 (vy - aw) = lb. per nautical mile; 
or 


1°964 (« y — pet) = kilogrammes per kilometre. 
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SERVING Over SHEATHING WIRES. 


Let D be the pitch diameter of the sheathing wires (Fig. 13), and D, the 
overall diameter of the cable, and d the diameter of the sheathing wires; then 
the sectional area of the outside jute serving is 


vis ° via 9 0 WT: 9 4x 2 2 n 
ED Aer at 2_ —p? —- —d? 
at ahd er ee «). 


The specific gravity of jute as outer serving of a cable is 0:417, therefore, the 
weight of jute is given by 
when D,, D and ¢ in inches, 


864 (py Spe na) — Ib. per 
nautical mile ; 
when D,, D and d in millimetres 
| 
os ! 
1:34 (D,? — D? —2 a?) = Ib. per 
34 ( fs af ) per 
nautical mile ; 
i] 
0°3275 (D. ee a) —kilogrammes | 
per kilometre. ake Minas Gru a 
Fie. 13. 


The weight of such jute is 1100 lb. per 
nautical mile per square inch section. 


The outer serving over the sheathing wires generally consists of 5 1b. jute 
yarn, which increases the diameter of the cable by 3°2 millimetres (125 mils) 
per layer. If D be the diameter over the sheathing wires in inches, then the 
weight of jute yarn is approximately equal to 


7{@ + 0°125)2— D*} 1100 


= (D + 0°0625) 216 = 216 D + 13°5 Ib. per nautical mile for one layer. 
The weight for two layers is equal to 
(D + 0-125) 432 = 432 D + 54 1b. per nautical mile. 
If the diameter D is given in millimetres, the weight is equal to 
§*503 (D + 1°59) lb. per nautical mile for one layer 


and 
17:006 (D + 3°18) lb. per nautical mile for two layers. 
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TasLe No. 120.—Hemp SeRvING. 
a 


Nise 2 pe. Weight of Serving in 1b. 
i seria | oe per Nautical Mile 
ipti rving ees : | (where D is the diameter 
oe ee ates | Ses eee Sheathing 
as zan's | Wires in inches) 
— 
1 layer 3-ply 10 1b. Russian hemp | 83 166 | 332 D+ 28 
» ” 8 ” » | 74 148 296 D+ 22 
ae a 6 ” yy 64 1250 256 D+ 16 
5 a i) os “6 39 Sa 236 D+ 14 
| | 
2 layers 3-ply 10 Ib. Russian hemp | 166 332 664 D + 112 
39 - 8 2 » | 148 296 992 D+ 88 
i 6 35 = | 128 256 512D+ 64 
es 55 5) * = bo LS 236 472 D+ 56 
| 


a ee 

Jute yarn servings absorb 80 per cent. of their weight of tar; the weight of 
compound taken up is equal to the weight of tar. 

In the case of submarine cables seryed with tarred yarn and compounded 
after each operation, the weight of compound taken up is taken as: for 1 layer 
of jute and 2 layers of compound, 210 per cent. of the jute weight; for 2 layers 
of jute and 3 layers of compound, 280 per cent. of the jute weight. 

The compound consists of 4 parts of pitch to 1 part of gas tar. 

Table No. 121 gives the approximate price of galvanised steel wire. 

Table No. 122 gives the approximate prices of various sheathing materials. 

The breaking strain of galvanised steel wire is approximately as follows: 


Diameter 0-080 inch and smaller . 70 to 75 tons per square inch 
Diameter 0°110/0°130 inch =. - 90 tons per square inch 
Diameter 0°130/0°165 ine 50 tons per square inch 
Larger diameters ; ‘ - 28 to 30 tons per square inch. 


Let d = diameter of wire in inches 
w = breaking strain of the wire in Jb. 
and W = breaking strain of the wire in tons per square inch 
then w=—2 


3 d? 2240 


Table No. 123 gives the value of the divisor i d? 2240 for various diameters, 
If the diameter d be expressed in millimetres, then 
w — w645°16 
wv 
— d? 224 
A 0 
Table No, 124 gives the value of the divisor 
Tv 
0? 224 
4 0 
645°16 


for various diameters. 


wie a 


te aa 


E 
2 
> 
3 


THEIR CONSTRUCTION AND COST. 


243 


Taste No. 121.—Prioz or GaLvANIsep Stree, Wirp. 


(Approximate. ) 


| Diameter of Wire 
i} 


Price in Shillings per 


L.S.W.G. | ee 
| inch | millimetre 100 lb. | 100 kilogrammes 

6 | 0-192 | 4°877 8-17 | 18-0 
rT Sareea 4470 8-17 | 18-0 
8 | "160 ~—s| 4° 064 8-40 18°5 
9 144 3°658 8-64 19:0 
10 3198) | 3°251 | 8°85 19°5 
11 Sag 2-946 9-32 20°5 
12 104 | 2-642 | 10-0 22-0 
13 “092 | 2-337 | 10°4 23-0 
14 080 | 2-082 | aabert 245 
15 072 1-829 | 11°8 | 26-0 
16 06 | 1-626 Wee lors | Q7°5 
17 056 1-422 | 3-4 | 29°5 
18 048 1-219 13°95 30°75 
19 "040 | 1:016 ; 15°83 53°75 
20 036 0-9144 | 16°65 36°75 


Taste No. 122.—APPROXIMATE Prices OF SHEATHING MATERIALS. 


ee 
Price in Shillings per 


Material » 
100 lb. 100 kilogrammes 
IOs, ; a 15'9 to17'0 | 35 to 37°5 
Ge) ee ene 27"2 60-0 
Gas tar : 5 : 2°01 4°43 
Pitch . : : : 1°82 4:0) 
Resin oil. : : - 5°58 12°38 
Ozokerit . . 5 : 35°7 78°6 
Stockholm tar : 8-04 Efe 
Archangel tar 5 : F : 5°39 11°8 
Compound (4 of pitch to 1 of gas tar) 1°86 4:1 
Compound (4 of pitch to 1 of resin oil) 2°60 5 74 
Compound (4 of pitch to 1 of Stockholm tar) 3° 10 6°83 
Compound (4 of pitch to 1 of Archangel tar) 2°53 5°58 
Compound (3 of ozokerit to 1 of Stockholm tar) ae Bae 


Segmental steel wires . : : 


CABLES 


ELECTRIC 


244. 


| 
0-8IT LIT | G-9LT €-CIL F- FIL ¢-SIL 9-4LL L-TIL 8-OLT 0-OLL GG. 
[-601 G-80T | €&- LOT ¢ 901 9-COL 4-F0L 6-801 0-601 G-GOL €- LOL FG: 
¢.00T C966 G8 -86 86-16 91T-L6 6§-96 I¢-¢6 69-46 88-66 L0-€6 &Z- 
96-26 Ch. 16 69-06 98-68 90-68 16-88 67-148 | IL-98 €6-¢8 CL -¢8 GG- 
8&-F8 19-88 $8-Z8 80-28 c&-18 Le -08 68-64 | L0-6L 6S -8L 8¢G-LL Iz: 
C892 IL-9L 88 -GL 99-FL 66-8L IZ-EL 0¢-2L | 6L-TL 80-TL LE-0L 06- 
L9-69 L689 86-89 8¢-L9 06-99 14-99 €¢-.¢9 C8 -$9 SI-#9 I¢-&9 61. 
#829 81-29 Gg. 19 98-09 12-09 9¢-6¢ 66-89 LZ-8¢ $9-LG 00-L¢ 8I- 
LE .9G $L-G¢ ZL -G¢ 0¢-#¢ 88-8¢ 96-89 ¢9-2G | £0-3¢ FP-1G #8-0¢ LI- 
{G-0¢ a9. aE 90-67 St. Sh 06-LY 6g - LY PL-9F | LI-9F | 09-GF F0-SF 9L- 
Sh. FP & EP 18-2 LG+GP GL- IF 8I- IF ¢9-0F | IL-0F 8¢-66 CT: 
90: | 60-88 0¢-LE | 66-98 8F-96 86-98 | LP-GE 86-FE 8F-FE F1- 
66-46 | &20-&& FG -2E 90-2E 6¢-1E GI-IS | ¢9-0€ 61-06 6L-66 €1- 
82-64 | 88-82 ae LG 6h LG GO-LG Z9-9G 81-9Z 9L-&6 6E «GG GL- 
16-%2 | 80-46 9-66 LG-&S 98-Z%G 9F +E L0 +26 89-16 66-16 IT: 
06-04 | PL-06 ae OF-61 60-61 99-81 06-8E | G&6-LT 6¢-LT OL- 
FG-LT GG. OT 16-91 88 -GT g¢-CT Go-GL | 68-FL | LG-FL CG-FL 60: 
6: ST. 29-SI 2E-8— {| 10-62 | TL-31 IF -Z1 GI-2I. | 8-1 ¥¢-11 96-11 80- 
« 86-01 0OL-01 GF- OT 91-0L | 968-6 | 89-6 GLE-6 | O@I-6 | 698-8 129-8 LO. 
es CE1L-8 868-2 $99- | S&F-L | 906-L 686-9 | €9L-9 | 9FG-9 6&6 -9 90- 
PCL 816-6 9TL-¢ LIg-G | 28° G O€L-G G6 -¥ | LGOL-b | QLE-F | 86-F co. 
Fea} GSO -F 988-6 8oL-s | Gg 90F -& 6G¢-G | S0I-€ | L&6-Z C18-% F0- 
9L9.% OFS -Z 68h -% I8z-a | GSL-% EF0-% S16-ke i) COS Sh Geir 68¢-T |. €0- 
O8F:T 6LE-T 682-1 68I-—. | 660-T 610-T LOE6 GT¢8-0 8GLL-0 | LE0L-0 G0 
T¢g9.0 OOLE-0 F80¢-0 FOCK-0 8968-0. | 8hhE-0 GL6Z-0 | 6666-0 | 6Z1Z-0 6ELL-0 10: 
CZFL-0 9ZLT-0 1Z980:0 |S€€90:0 ‘866F0-0: |€1820-0 68S10:0 0400-0 9100-0 a 00-0 
6 8 4 9 g y re A | I H) uel 
| | | 
7 


‘SOTOUL UL pessordxo SIOJOUIVIP LOJ OFZZ zP 


‘SHUIM JO SSHMLY ATISNAT—'eZl ‘ON @Iavy, 


5, TOSTAIP OY} Jo on[BA 


OA 


COST. 


THEIR CONSTRUCTION AND 


&-9&F 
0:-61F 
0-COF 
&-G86 
0-696 
L-¢6 
G- LES 
6-666 


9- P&P 
G LIF 
&-00F 
L-§86 
¥-L9E 
¢- TGS 
0-986 
8-066 
6-06 
F- 166 
&-LLG 
¢-€96 
0-096 
0-186 
G-FG6 


10) SO 80 Go rt OO 
6D CQ 92 CO =H SH 


DOMIGDNMOSHTRHDOMNDON 


HOD SOND 
06 


reoon 
AN oO 


TG 


61 


eSeueorrnoaow 


L- LEP 
8: SIP 
6-966 
F-O8E 
G:F9E 
¥-St& 
6-GS& 
8- LIE 
0-806 
9-886 
C-FLG 
8-096 
¥-LVG 
P- FSG 
L166 
¥-606 
F-L6T 
8-8] 
9- PLT 

“GOL 
L&T 
6-GFL 
0-S&1 
C-8a1 


&-66F 
L-GI¥ 
&- G68 
8-8L& 
9-696 
8-9FS 
F-1&& 
€-916 
G- 106 
[-L86 
T-&L6 
F696 


6- TFL 
T-GET 
9-661 


8- FFG 
8- 1&4 
6-616 
0-L0G 
T- S61 
¢- S81 
F-GLE 
¢-T9L 
0-191 
6-O0FL 
I-16 
L-T6L 


*panuyuoo— ez, ‘ON Wav, 


a ee ee ee er er ee ee Pome ne 


| 8-68F 0c. 
L-FGF CGF 6F- 
0-LOF &-COF SF. 
€-068 9-88e Lt. 
| 6-SL8 G-oLe OF- 
g-LG¢ €-9GE GF. 
| L-Z¥S 9-0F8 a 
8-928 g-OZE eh. 
8-11E €-0T8 GP. 
G+ L6G 1-63 IP: 
6-83 G- 18% OF- 
0-69% 9-L9% 68: 
F-SGZ 0-¥9z gg. 
S-GPG 8 -0FG ie: 
&-6% 0-832 Qe. 
L-91@ ¢.C1% eG 
9: $02 ¥-£02 ¥S- 
L-C61 9-161 ge. 
. g-T8T Z-O8T Ge 
Z-OLT 1-691 18- 
6ST SCL 0g 
0-6FT 0-SFT 6G. 
6-88T 6-LET 8G- 
Z-661 S31 like 
8-611 6-8IL 92-0 
| T 0 “Urel(] 


ELECTRIC CABLES 


246 


‘SOIPOUIIT[IM WI possordxo sayouVerp 1OF 2L-SH9 


- 


OFZS cP 


‘SHUIM JO HLONAULY WISNAT— FZL ‘ON AAV, 


IOSTATP OY} JO onTeA 


Ro a ie Rit, an Ae L262. BL 
6-986 L-6L6 6-SL& 6-996 9-098 F-$G6 G+8HE L-ZFS 0-966 0-068 | IT 
0- FE T-81& G:G1E F906 L-006 0-¢6G €-684 L686 6-812 L-@L@ | OL 
6. L96 6-194 9-996 €- 196 L-9F | 0-1F% 6-9&6 8-066 86S 6-066 6 
0-91Z 6: 11% P-906 L- 106 0-L6L | P-66L 6-L81 F-E81 6-8LT ¢- FLT 8 
G-OLT 6-G9T L-T9T G-LGT P- SST 6-661 §-CFL F-IF1 ¢-LE1 9-§&1 L 
8-661 1-921 F661 8-811 6°GIT L-IIt 6-801 8-F0L | ¢- TOL LI-86 9 
6-46 $L-16 09-88 6G G8 6h +28 6o-6L 09-9L PLS 66-02 81-89 G 
8F-c9 68-29 $6.09 OL+ LG 66+ GG 6L-6G GP-0G OL-8h | 8-CFh 69-&P v 
SP. IF 6-68 &&-L§ $E-GE IP -&§ 6G -1é OL-66 66-Lz 16-96 FG-FG & 
€6-86 8&-1Z 88-61 €F ST F0-LT IL-1 &F-F1 06-6T | §0-6L 16-01 G 
CFS -6 9€8-8 T88-2 616-9 PEL-9 EPE -¢ 609-F LG6-& 008 -€ LOL-G il 
606-6 CPL. 966 -T LI86-0 LI89-0 967-0 FStZ-0 80601-0 12120-0 a 0 
: © , 8 Le 9. : g. y, g- toe I. | 0- “Tae 
a a 


THEIR CONSTRUCTION AND COST. 247 


The tensile strength of yarns is generally expressed per Ib. of weight per 
nautical mile ; the average values are :— 


Jute : : ‘ : 4 Ib. strength per 1 lb. weight. 
Italian hemp . . . 10 to 12 lb. 45 + 
Russian hemp . : A 8 lb. ae AA 
White manila . $ = Gey 4 A 
Tarred manila . is eee Obs “A i 


thus, a 5 lb. jute yarn (i.e. weighing 5 lb. per nautical mile) should have a tensile 
strength of 5 x 4 Ib. = 20 Ib. 
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CHAPTER X. 


STEEL TAPE ARMOUR. 


Cases having a diameter of less than 10 to 12 mm. (0°4 to 0°47 inch) should 
not be armoured with steel tapes, but with steel wires. 

The cable to be armoured is first served with a layer of 10 lb. jute yarn, 
which increases the diameter of the cable by 4 mm., and then lapped with two 
layers of steel tape, applied so as to break joint one with the other, each tape 
forming an open spiral round the cable, with a gap between the convolutions of 
generally one-seventh of the width of the tape. The cable is finally served with 
a layer of 8 lb. jute yarn, which increases the diameter of the cable by another 
4mm. Between each operation the cable is thoroughly saturated with boiled 
gas tar, and finally run through a compound consisting of 4 parts of pitch to 
1 part of gas tar. The complete armour, therefore, increases the diameter of 
any cable by approximately 12 mm., that is, 4 mm. for each serving, and 
approximately 4 mm. for the two layers of steel tape. Some makers serve the 
cable with tarred jute yarn, and compound the cable between each operation. 
By this method the diameter of the cable is increased by 16 to 18 mm. by the 
complete armour. 

On the Continent it is the usual practice to lap the cable immediately over 
the lead sheath with one layer of paper, the cable being tarred over the lead 
sheath and over the paper. ‘This layer of paper has proved to be very effectual 
in protecting the lead sheath from the action of ammonia and other corroding 
substances, which percolate through the earth on all roads with considerable 
horse traffic, especially near cab ranks, ete. 

This layer of paper increases the diameter of the cable by only 0°5 mm., 
and costs approximately 40s. per 100 kilogrammes, or 18°2s. per 100 1b. The 
weight of paper in kilogrammes per kilometre is given by :— 

Diameter over lead in millimetres x 0:6 — weight of paper. 


The jute serving under the steel tapes generally consists of one layer of 10 1b. 
jute yarn, which increases the diameter of the cable by approximately 4 mm. 
Curve No. 15 shows the weight of such a serving for cables of various diameters. 

The jute serving over the steel tapes generally consists of one layer of 8 Ib. 
jute yarn, which also increases the diameter of the cable by 4mm. Curve No. 16 
shows the weight of such a serving for cables of various diameters. 

The weight of steel tape required for any cable is given by multiplying the 
pitch diameter of the cable by a constant depending on the thickness of the steel 
tape. The pitch diameter of a cable is equal to the diameter over the lead 
sheath, plus 4 mm. for one layer of 10 1b. jute yarn, plus twice the thickness of 
the steel tape. 


Provided that an equal percentual gap is allowed for all sizes of steel tape, 
the width has no effect upon the weight of the tapes. 
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CURVE No 15 


WEIGHT OF JUTE SERVING UNDER STEEL, TAPES. 
SLAYER OF 10 LB. JUTE. 
INCREASE OF DIAMETER=4-0 MILLIMETRES.| 
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WEIGHT OF JUTE YARN IN KILOGRAMMES PER KILOMETRE 
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CURVE N° 16 


WEIGHT OF JUTE SERVING OVER STEEL’ TAPES 


INCREASE OF DIAM TER =4-0 MILLIMETRES 


} LAYER OF 8 LB. JUTE 
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DIAMETER OVER STEEL TAPES IN MILLIMETRES 
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TasLE No. 125.—Detains or Stee, Tare Armour. 


kilometre will be 


: : - ‘ Weight of Steel Tape in Lb. per Nautical Mile 
Ge | FE OU | are | eee Oe 
over Lead of Lay Mean Pitch Cireum- Pi , is 

Sheath, in, ference in mm. itch Diameter in mm. 

mm. Width, | Thickness, multiplied by the aultiplied by fhe 

in, | in. | following Constant ollowing Constant 
43-1 to 60 | 2-0 0°0495 2°4375 69°20 217° 40 
eZ As 43) Id | *044 1°75 61°51 193° 24 
Poole aaa) eli25 0392 1985) 54°80 172°20 
16 23 | 1-0 *0349 | 1:0 48°79 153°30 
Special ibe) 036 50°33 158-10 
Special 0°75 036 50°33 158°10 


Table No. 126 gives the sizes and particulars of steel tapes usually used by 
Continental cable manufacturers; the constants given, multiplied by the pitch 
diameter of the cable in millimetres, gives the weight of steel tape in kilo- 
grammes per kilometre. 


Tape No. 126.—Drrains or Steet Tare ARMOUR. 


Dimensions of Steel Tapes 
Diameter of Cable over Weight 
Lead Sheath Wiath | Thickness Constant 
mm. mm. | mm. 

10:0 to 13°8 20 i= 21°50 
1369 16°0 20 0°8 34°40 
Gel 23°0 25 0°9 38°63 
23°1 32°0 33 | gs 38°63 
32-1 43°0 43 eg) 42°96 
Larger than 43°1 ys) | iil 46°20 
Special “a | 0°6 25°86 

5 ae ibe 50°4 

x | 1083 54°9 

¢ | 142 60°2 

; | iis 63°9 

i‘ | 1:6 68°6 


Another method of calculating the weight of steel tape armour is as follows :— 

Let A and a = sectional areas in square mm. corresponding to the diameters 
over and under the steel tape respectively. As the tapes are applied with a gap 
of one seventh of the tape width, the sectional area of the steel tape will be 


Ta — a) square mm. Therefore the weight of steel tape in kilog. per 


te) = 6'825(A — a). 
The areas A and a can be obtained from Table No. 60, page 137. 

For example :—Let diameter over lead = 40°0 mm., then diameter under steel 
tapes = 40 + 4 = 44 mm., and diameter over steel tapes = 44 + 4 = 48 mm., 
therefore the weight of steel tapes is equal to 6°825 (1809°6 — 1520%5) =) 1978 
kilog. per kilometre. 
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By the “ weight constant ” method :— 
Diameter over lead sheath 
1 layer 10 1b. jute yarn . : 
2 thicknesses of 43 x 1:0 mm. tape 


ll Ul 
bapa 
e|oo6 


Therefore pitch diameter of tape = 


The weight constant for 1-0 mm. tape is 42°96. Therefore the weight of 
steel tape is equal to 42°96 x 46°0 = 1976 kilogrammes per kilometre. 

Lacquered Steel Tape—When lacquered steel tape armouring is required, the 
tapes are dipped into a compound consisting of 3 parts of cable pitch to 1 part 
of resin oil; the steel tape takes up approximately 4 per cent. of its weight of 
the compound. 

The jute serving over the steel tapes generally consists of one layer of 8 Ib. 
jute yarn, which increases the diameter of the cable by 4mm. Its weight is 
approximately equal to the weight of the 10 1b. jute serving under the steel tapes. 

Before each operation (i.e., paper lapping, serving, tape armouring and final 
serving), the cable is well saturated with boiled gas tar: the weight of tar taken 
up by the cable is approximately equal to 80 per cent. of the total jute weight. 
The tar must be efficiently boiled, as the crude tar contains ammonia and other 
substances which will corrode the steel tape, the rust from which will in turn 
corrode the lead sheathing. 

The cable is finally compounded with a mixture of 4 parts by weight of pitch 
to 1 part of gas tar. The weight of compound taken up by the cable is 50 


per ae of the weight of tar, that is to say, 40 per cent. of the total jute serving 
weight. 


Taste No. 127.—Parricunars or Stren Tarps ARMOUR FOR LEAD-COVERED 


CaBLESs UP To 700 vorts WorkING. (Recommended by the Verband 
Deutscher Elektrotechniker.) - 


ee 


Section of Jute Serving, Steel Tape Serving over ee 
Conductor, Thickness Armour, Thick- |Armour, Thick- 
sq. mm. in mm, ness in mm. ness in mm. Without With Test 
Test Wire Wire 
Up to 10 1°5 Wire Armour | 118s ¥ ns 
16 2°0 BOs 2°0 23 24 
25 2°0 2x 0°5 2°0 24 25 
35 2°0 2x 0°8 2°0 25 26 
50 2°0 2x 0°8 2°0 29 30 
70 2°0 2x 0°8 2°0 31 32 
95 2°0 2x 0°8 2°0 32 33 
120 2°0 2 KAO 2°0 35 36 
150 2°0 PP Se SUX) 2°0 37 38 
185 2°53 Zo 1) 2°0 40 41 
240 VAS) ee Li) 2°0 43 44 
310 2°5 MS NOW) 2°0 46 47 
400 BEI 2a 10 2°0 49 50 
500 3:0 Deli) 2°0 54 55 
625 370 Beale) 2°0 58 59 
800 3°0 A SOME 2°0 63 64 
1000 3-0 210 | oy 67 68 
SS ES ee ee ee 
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The Engineering Standards Committee have issued the following recom- 
mendations with regard to steel tape armour :— 


That cables of less than 0°5 inch (12°7 mm.) diameter over the lead sheath 
be wire armoured and not tape armoured. 


That the following thicknesses of steel tape be used :—- 


Cables of diameter over lead sheath from 0°50 to 1-0 inch : 30 mils 
= “8 < = 1:01 to 2°0 : 40 ,, 
above 2:0 i GOars 


3” ” ” ” 


The cable to be armoured with two such tapes in all cases. 
That jute servings in all cases be 100 mils thick. 


Tables Nos. 127 and 128 show the thicknesses and particuiars of the recom- 
mendations of the Verband Deutscher Hlektrotechniker with regard to steel 


tape armour. 


Taste No, 128.—Particunars or Steen Tarn Armour. (Recommendations 
of the Verband Deutscher Elektrotechniker.) 


a 


Diameter Thickness of Thickness of Diameter Thickness of Thickness of 
under Lead Jute Serving Steel Tape under Lead Jute Serving Steel Tape 
Sheath, mm. in mm. in mm, Sheath, mm. in mm, in mm. 
10 2-0 2ex Os 38 3°0 Pe S~ eK) 
12 2°0 2 078 41 a0 exe le) 
14 2°0 Ph ve KU) ote3 44. 3°0 PASS iD 
16 2-0 2% 08 47 3°0 2x 1:0 
18 2°0 DOs 50, 3°0 2x ie) 
20 2°9 2x10 54 3:0 ee ia(t) 
23 2°35 PAS Lat) 58 3°0 PA 120) 
26 2°95 ecnlic:() 62 3°0 21) 
29 25 2 1-0 66 3°0 2 te) 
32 2°5 2x1:0 70 on) Dexalex() 
e395) 2-9 ela) 


es ee es eer ae 


Table No. 129 gives the weights and prices of steel tape armour for cables of 
various diameters over lead sheath, based upon the following prices :— 


Paper . : @ 40/— per 100 kilogrammes 
Jute 5 O . . 41/- i ” ” 
Steel tape . ; : 18/— ” 9 
Taras ‘ P é 6:°6/—  , 
Compound . : ; 6°3/- ab 


Waste at 2°5 per cent. of material. 


254 ELECTRIC CABLES 
Taste No. 129.—Stee~ Tarr Armour. 
Diam Paper Jute Steel Tape Jute 
Deady Kilog : Kilog. | 5 Dimenstona,| =| price Mle. peice 
eae a shillings aes shillings aia] pe. | shillings | fen. | shillings 
10°0 6 2°4 32 13°12 | 20x0°5 | 323 58°14 32 | 13°12 
10°1 6 2°4 ay) 13°12 | 20x0°5 | 325 58°50 32 13°12 
10°2 7 2°8 3%) 13°53 | 20x0°-5 | 327 58°86 33 UR SS 
Oe 7 2°8 ao 13°53 | 20x0°5 | 329 | 89°22 33 13°53 
10°4 ql 2°38 33 13°53 | 20x0°5 | 382 | 59-7 33 13°53 
10°5 Gi 2°83 34 13°94 | 200-5 | 334 60°12 34 13°94 
10°6 il 2°8 34 13°94 | 20x0°5 | 336 60°48 34 | 13°94 
Oy, 7 2°8 34 13°94 | 20x0°5 | 338 60°84 34 | 13°94 
10°8 7 2°8 34 13°94 | 20x0°5 | 340 61°20 34 | 13°94 
10°9 7A 2°8 34 13°94 | 20x0-5 | 342 61°56 34 | 13°94 
ES) ti 2°8 35 14°35 | 20x0-5 | 344 61°92 35 4°35 
eer: 7 2°8 35 14°35 | 20x0°5 | 346 62°28 35 14°35 
BUST 7 2°8 35 14°35 | 20x0°5 | 349 62°82 35 | 14°35 
Les) ti 2°8 35 14°35 | 20x0°5 | 351 63°18 35 | 14°35 
11-4 te 2°8 3 14°76 | 20x0°5 | 353 63°54 36 14:76 
aN WOES i 2°8 36 14°76 | 20x0°5 | 355 63°90 36 14°76 
LISS Ti. 2°8 36 14°76 | 200-5 | 357 64°26 36 14°76 
LLRs 8 3°20 36 14°76 | 20x0°5 | 359 64°62 36 14°76 
11°8 8 3°20 37 15°17 | 20x0-5 | 362 65°16 37 15:17 
WS) 8 3°20 3ST 15°17 | 20x0-5 | 364 65°52 37 15°17 
12°0 8 3°20 37 15°17 | 20x0°5 | 366 65°88 37 Mae ty 
1Pjoa 8 3°20 37 15°17 | 20x0°5 | 368 66°24 37 Lore 
12°2 8 3°20 38 15°58 | 20x0°5 | 370 66°60 38 15°58 
are 8 3°20 38 15°58 | 20x0°5 | 372 66°96 3 15°58 
12°4 8 3°20 38 15°58 | 20x0°5 | 374 67°32 38 15°58 
12°35 8 3°20 38 15°58 | 20x0°5 | 377 67°86 38 15°58 
12°6 8 3°20 39 15°99 | 20x0°5 | 379 68°22 39 15°99 
ZO, 8 3°20 39 15°99 | 20x0°5 | 381 68°58 3 15°99 
12°8 8 3°20 39 15:99 | 20x0°5 | 888 68°94 39 15°99 
12°9 8 3°20 39 15°99 | 20x0°5 | 385 69°30 39 15°99 
13°0 8 8:20 40) 16°40 | 20x0°5 | 387 69°66 40 16°40 
31 8 3°20 40 16°40 | 20x0°5 | 390 70°20 40 16°40 
IE 8 3°20 40 16°40 | 20x0°-5 | 392 70°56 40) 16°40 
13°3 8 3°20 41 16°81 | 20x0°5 | 394 70°92 41 16°81 
13°4 9 3°60 41 16°81 | 20x0°5 | 396 71:28 41 16 81 
ESC) 9 3°60 42 17°22 | 20x0°5 | 398 71:64 42 17°22 
L3G 9 3°60 42 17°22 | 20x0°5 | 400 72:00 42 122 
13°7 9 3°60 43 17°63 | 20x0°5 | 402 72°36 43 Lieo3 
13°8 9 3°60 43 17°63 | 20«0°5 | 405 72°90 43 17°63 
329 2) 3°60 44 18°04 | 20x0°-5 | 407 73°26 44 18°04 
14°0 9 3°60 45 18°45 | 20x0-8 | 675 | 121-50 45 18°45 
14°] ) 3°60 45 18°45 | 20x0°8 | 678 | 122-10 45 18°45 
14°2 9 3°60 46 18°86 | 200-8 | 681 122-60 46% 18°86 
14°3 9 3°60 47 19°27 | 20x0°8 | 685 123°30 47 OT 
14°4 9 3°60 47 19°27 | 200-8 | 688 | 123+84 47 19°27 
14:5 | 9 3°60 | 48 | 19°68 | 20x0-8 | 699 124-56 axel || ies 


THEIR CONSTRUCTION AND COST. 255 


(All Weights and Prices are per Kilometre.) 
ee he 


Tar Total 

Tar Compound Weight ee Wie Shop | TENT, 
; of Mate-| “TIC | 93 per | Wages,| Ex- Total | over 
Kilog : Kilog. : rials, |0f Mate- | Cent., shillings} penses Price, | Lead 
per |_Price, per Price, | jilog, | _Tials, shillings shillings) Shillings | tym’ 
km, /Shillings} j, _ Shillings per km, Shillings : 
52 8°44 26 1°64 | 471 91°86 | 2°30 30 7°50 | 131-66 | 10°0 
52 3°44 26 1:64 | 473 92°22 | 2°31 30 TeOOM 1322035 10m 
) 3°50 27 1°70 | 480 GEO) || ACR 30 OOM USS iii LOR2, 
53 3°50 27 1-70 | 482 94°28.) 2°36 30 7 50 | 184-714 | 10°3 
ts} 3°50 27 1°70 | 485 94°82 | 2°37 30 7°50 | 134°69 | 10-4 
55 3°63 28 1:77 | 492 96°20 | 2°41 80 | 7°50) 136°11-) 10°5 
435) 3°63 28 1°77 | 494 96°56 | 2°42 30 7°50 | 136°48 | 10°6 
55 3°63 28 1°77 | 496 96°92 | 2°43 30 T2000) US685: |) L027, 
()5) 3°63 28 Te Weeo8 97°38 | 2-44 30 F290) 13732) || 108 
55 Bs (6%33 28 1°77 | 500 97°73 | 2°45 30 7°50 | 187°68 | 10°9 
56 3°70 28 1:77 | 505 98°89 | 2°47 307) 72907) 138286) ) 10 
56 3°70 28 1°77 | 507 99°25 | 2°48 30 Cay |) sows} |) aie 
56 3°70 28 sr nies Ct) SIS OAS)  WA23KU) 30 Tea) |) ale erg) | malo 
56 3°70 28 oo a, IKI oibay |) Beka! BO OOM MOT Gale lies 
58 Soe 29 1283) ol OS SOn 2) od 30 7°50 | 141°56 | 11-4 
58 3°83 29 L283} O21 WON 88-2255 30 TOO) | WAL OSs dali 
58 3°83 29 1°83 | 928 |102°24 | 2°56 30 Te d0) 142-30) |) 14-6 
58 3°83 29 1°83 | 926 103-00 | 2-58 30 VW WARS OURS) I) Teh oles 
60 3°96 30 1°89 | 5384 |104°55 | 2°62 30 | 7°50 | 144°67 | 11-8 
60 3°96 30 1°89 | 5386 |104°91 | 2°63 30 7°50 | 145°04 | 11:9 
60 3°96 30 1°89 | 5388 |105°27 | 2°64 30 | 7°50 | 145-41 | 12-0 
60 3°96 30 1°89 | 540 |105°63 | 2°64 30 7°50. | 145°77 | 12:1 
61 4°03 3 1-96 | 546 |106-°96 | 2°67 BOR Te OON Ae Las a loo 
61 4°03 Syl 1:96 | 548 _|107°32 | 2°69 30 7-50 | 147-51 | 12°38 
61 4°03 31 POGn ODO LOTT E2270 30 | 7:50 | 147°87 | 12-4 
61 4°03 31 1°96 | 553 +|108-21 | 2°71 30 7°50 | 148-42 | 12°5 
63 4°16 BY) 2°02 | 560 |109°58 | 2°74 30 | 7°90.| 149°82 | 12-6 
63 4°16 32 202 | 562 |109:94 | 2°75 30 Wed0n| oO sone i007, 
63 4°16 32 2°02 | 564 |110°30 | 2°76 30 7°90 | 150-56 | 12:8 
63 4°16 32 2:02 | 566 |110°66 | 2°77 BON 7008 L50k98nI 229) 
64 4°23 32 QEOQ es ran La oO 280) 30 FDO M Lo2= 2st 3=() 
64 4°23 32 2°02 | 574 |112°45 | 2°81 40 |10°00 | 165°26 | 13-1 
64 4°23 32 2:02 | 576 |112°81 | 2°82 40 |10:00 | 165-63 | 13-2 
66 4°36 33 2°08 | 583 |114°18 | 2°86 40 |10:00 | 167:°04 | 13°3 
66 4°36 33 2-08 | 586 115-04 | 2°88 40 |10°00 | 167-92 | 13°4 
68 4°49 34 OETA o93S) aoe | 2eo 40 |10:00 | 169:22 | 13-5 
68 4-49 34 9°14 |.595 |116°67 | 2-92 40 /|10°00 | 169-59 | 13°6 
69 4°56 35 2°21 | 60L 117-99) 2°95 40 {10°00 | 170°94 | 18-7 
69 4°56 Bx) 2-21 | 604 (118:53 | 2°97 AO LO2007) U7 L500 £38 
71 4°69 3 DOT Gl Will 9= 9053200 40) 110-00 | 17290) 18-9 
72 4°76 36 2°27 | 882 {169-03 | 4:22 40 {10-00 | 223-25 | 14:0 
72 4°76 36 9-27 | 885 |170°63 | 4°27 50 12°50 | 237-40 | 14:1 
74 4°89 37 2-33 | 893 |171:14 | 4°28 50 12°50 | 237-92 | 14-2 
76 5:02 38 2:40 | 902 |172°86 | 4°32 50 |12°50-) 239°68.) 14:3 
76 5:02 38 2°40 | 905 |173°40 | 4°34 50 |12°50 | 240°24 | 14°4 
Oe 5:09 39 2°46 | 913 |175:°07 | 4°38 50 |12°50 | 241-95 | 14°5 


256 ELECTRIC CABLES 


Taste No. 129.—Steet TAPE ARMOUR. 


: Paper | Jute Steel Tape Jute 
Diam Se, > eee: =e 
aaa Kilog.| rT Kilog. Pri Kil Price. 
- Bh nae a) ri din sions ia rice, Kilog. 9 
gy Na aisitines ce culties ee “aS | shillings, | per km. shillings 
14°6| 9 | 3°60 | 48 | 19°68 | 20x0-8 | 695 | 125-10 | 48 | 19-68 
14-7 | 9 | 3°60 | 48 | 19-68 20x0-8 | 699 | 125-82 | 48 | 19-68 
ieee |e) 3°60 |- 49 | 20 09 | 20x0-8 | 702 | 126-36 49 20°09 
14:9} 9 | 3-60 | 50 }-20-50 | 200-8 | 705 | 126-90 | 59 | 20-50 
15°0 | 9 3°60 50 | 20°50 | 20x0-8 | 709 | 127-62 50 | 20°50 
Lomt |) 10 4-00 51 | 20-91 | 20x0°8 | 712 | 128-16 51 | 20°91 
15-2 | 10 4°00 51 | 20°91 | 20x0-8 | 716] 128-88 ol -| 20°91 
5%3 ito 4°00 G2 1) :21- 32) BO 0-5 47.0) |p 129-4) DQe We2leae 
15:4 | 10 4:00 | 52 | 21-32 | 20x0°8 | 723 | 130-14 | 52 | 21-32 
Laizd: | 10 4-00 53 | 21°73 | 20x0°8 | 726 | 130-68 53. | 21-73 
15-6 | 10 4-00 53 | 21°73 | 20x0-8 | 730 | 181-40 | 53 | 21°73 
Tord) 10 4:00 | 54 22°14 | 20x0°8 | 733 | 131-94 54 | 22°14 
15°8 | 10 4-00 55 | 22°55 | 20x0°8 | 737 | 132-66 55 22°55 
15-9] 10 | 4°00 | 55 | 22-55 | 20x0-8 | 740 | 133-20 | 55 | 22-55 
16-0 | 10 4-00 56 | 22:96 | 20x0°8 | 743 | 183-74 56 | 22-96 
16-1 | 10 4-00 56 | 22°96 | 25x0°9 | 846 | 152-28 36 22°96 
16-2 | 10 4°00 o7 | 23°37 | 250-9 | 850 | 153-00 D7 | 23°37 
16*3 | 10 4°00 oT 3°37 | 25x%0°9 | 853 | 153>24 57 =| 23°37 
16-4 | 10 4-00 58 | 23°78 | 25x0°9 | 857 | 154-26 08 23°78 
16°50 4:00 58 3°78 | 25x0°9 | 861 | 154-98 58 23°78 
16°6 | 10 4-00 99 | 24°19 | 25x 0°9 | 865 | 155-70 59 | 24-19 
1627) 1 ston) 59 | 24°19 | 25x0°9 | 869 | 156-42 59 | 24°19 
ilo}OSY ON +40 60 24°60 | 25x0°9 | 873 | 157-14 60 | 24°60 
LOGO PEL 4-40 61 25°01 | 25x0°9 | 877 | 157-86 61 25°01 
ETO 4-40 61 25°01 | 25x0°9 | 881 | 158-58 61 25°01 
lggeak |) itil 4°40 62 | 25°42 | 250-9 | 884 | 159-12 62 | 25°42 
Lis 2 WD 4°40) 62 | 25°42 | 25x0-9 | 888 | 159-84 62 | 25°42 
gece (a 4°40 63 | 25°83 | 25x0°9 | 892 | 160-56 63 | 25°83 
1A A al BL 4°40) 63 | 25°83 | 25x0°9 | 896 | 161-28 63 | 25°83 
LS 11 #4) 64 | 26°24 | 25x0-9 | 900 | 162-00 64 | 26°24 
Li Gaul 4°40 64 | 26°24 | 25x0°9 | 904 | 162-72 64 | 26°24 
TW Gk 4°40 65 | 26°65 | 25x0°9 | 908 | 163-44 65 26°65 
Ui Sie Lal 4°40 65 | 26°65 | 25~0°9 | 912 | 164-16 65 26°65 
FEDS) Ht yl 4°40 66 | 27:06 | 25x0°9 | 916 | 164-88 66 | 27°06 
MESSY | salt 4°40 67 | 27°47 | 25x0°9 | 919 | 165-42 67—| 27-47 
18-1) 11 | 4-40 67 | 27°47 | 2ox6°9 | 923 | 166-14 67 | 27°47 
PSE 2 LL 4°40 68 | 27°88 | 25x0-9 | 927 | 166-86 68 | 27°88 
TSS dL 4°40) 68 | 27°88 | 25x0°9 | 931 | 167-58 68 | 27°88 
18-4 | 12 4°80 69 | 28-29 | 250-9 | 935 | 168-30 69> | 28-29 
18-5 | 12 4°80 69 | 28°29 | 25x0-9 | 939 | 169-02 69 | 28-29 
18-6 | 12 4°80 70 | 48°70) 25x0°9 | 948 | 169-74 70 | 28:70 
18-7 | 12 4°80) 70 | 28°70 | 25x0°9 | 946 | 170-28 70 28°70 
18+8 |} 12 4-80 |) 29°00 | 25029 16950 e700 LEZ 9 iat 
18-9] 12 | 4°80 | 71 | 29-11 | 25x0-9 | 954 | 171-72 | 71 | 99-14 
19:0 | 12 4°80 72 | 29°52 | 25x%.0-9 | 958 | 172-44 72 | 29°52 
19°1 | 12 | 4:80 | 72 | 29-52 | 25x0-9 | 962 | 173-16 | 72 | 99-59 


(All Weights and Prices are per Kilometre.)—continued. 
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257 


8 


} Total 
pe oeapoend Weight thay Waste Shop Diam 
Kip “tints | of Me-| AES (SitfSes eneas,|_, Pies, | Len 
"| Price, Cilog. i eee) ‘ EDL.» s) penses, Rese? ead, 
ee shillings bee ieee eau shillings shillings shillings shillings mm 
TE |) Sy2S) 39 2°46 916 | 175:°61 | 4°39 50 | 12°50) 242°50 | 14°6 
a | AVS) 39 2°46 920 |176°33) 4°41 50 | 12°50} 248°24 | 14°7 
oe | Ose 40 2°52 928 |177°88)| 4°45 50 | 12°50) 244°83 | 14°8 
79 | 5°22 40 2°52 934 | 179°30| 4°49 50 | 12°50] 246°29 | 14-9 
80 | 5°28 40 2°52 938 | 180°02| 4°50 50 1 12°50) 247-12 | 15-0 
82 | 5°42 41 29 947 | 181-99 | 4°55 50 |12°50| 249-04 | 15°1 
82 | 5°42 41 2°59 951 | 183-71) 4-60 BOL 12250 200° Sh |) 1522 
84 | 5°55 42 2°65 959 | 184°26)| 4°61 DO Le SON 2a 37 4 toes 
84 | 5°55 42, 2°65 963 | 184°98 | 4°63 50 |12°50) 252-11 | 15°4 
85 | 5°61 43 2°71 970 | 186°46| 4:66 HOM 220M 2ootO2el tomo) 
85 | 5°61 43 2°71 974 | 187-18] 4°68 50 |12°50) 254°36 | 15°6 
Sialcor co 44 2°78 982 |188°75| 4:72 DO 2 oO 2ao-9g eae 
88 | 5:81 44 2°78 989 | 190-36] 4°76 DOM 2002) 62m Loes 
88 | 5°81 44 2°78 992 |190°89| 4:78 D0! | 12°50) 298°17 || 15°9 
90 | 5°94 45 2°84 | 1000 |192°44) 4°82 DO! 12009 2592763) 16-0 
90 | 5°94 45 2°84 | 1103 | 210°98 | 5:28 60 15 291°26 | 16°1 
92 | 6°08 46 2290) | 1112 | 212*722) -b"32 60 15 293°04 | 16°2 
92 | 6:08 46 2°90 | 1115 | 213-26) 5:34 60 a) 293°60 | 16°3 
93 | 6°14 47 2:96 | 1123 | 214-93] 5°38 60 15 295°31 | 16°4 
93 | 6°14 47 2°96 | 1127 | 215-44) 5°39 60 15 295°83 | 16°5 
95 |'6°27 48 8:03 | 1136 | 217-38] 5°44 60 15 297-82 | 16°6 
O50 6:27 48 3°03 | 1141 | 218:°50| 5°47 60 15 298797 aloe 
96 | 6°34 48 3-03 | 1148 | 220-11] 5-50 60 15 300°61 | 16°8 
98 | 6°47 49 8°09 | 1157 | 221-84) 5:55 60 15 302-39 |) 1629 
98 | 6°47 49 3°09 | 1161 | 222-56] 5°57 60 15 BVa to ela 
100 | 6-60 50 3°15 | 1169 | 224-11} 5°61 60 30 Bao pA | styl 
100 | 6°60 50 8°15 | 1173 | 224°83) 5:62 60 30 320°45 | 17°2 
101 | 6°67 ol 8°22 | 1181 | 226-51) 5°67 60 30 Boor Lon Lies 
101 | 6°67 51 8:22 | 1185 | 227:23) 5°68 60 30 B22°91 | 17°4 
103 | 6°80 52 8°28 | 1194 | 228°96)| 5°72 60 30 324°68 | 17°5 
103 | 6°80 52 3°28 | 1198 | 229-78) 5°7 60 30 Syn || SYS 
104 | 6°87 52 3-98 | 4205 | 231-29) 5°78 60 30 BP OUP Sree FE 
104 | 6°87 52 8:28 | 1209 | 232-01 | 5:80 60 30 327°81 | 17°8 
106 | 7:00 538 3°34 | 1218 | 233-74] 5°85 60 30 ays }oris) |) Jb7e oS) 
108 | 7°13 54 3°41 | 1226 | 235-30 )|.5°89 60 30 331:19 | 18:0 
108 | 7°13 54 3°41 | 1230 | 236-02 5:90 60 30 301-92 | 18*1 
109 | 7°20 5d 3°47 | 1238 | 237-69) 5°94 60 30 333°63 | 18°2 
109 | 7°20 55 3°47 | 1242 | 238-41] 5:96 60 30 334°37 | 18°3 
EL | 7935) 56 8°53 | 1252 | 240°54) 6:02 60 30 336°56 | 18°4 
Le 7233 56 3:53 | 1256 | 241°26| 6°04 60 30 Bd CoON LSZ0 
112 7°39 56 3°53 | 1268 | 242-90} 6°08 60 30 338°98 | 18°6 
e739 56 3:53 | 1266 | 243-40] 6:09 60 30 339°49 | 18°7 
114 | 7°53 57 3:59 | 1275 | 245-14) 6°13 60 30 841°27 | 18°8 
114 | 7°53 ff 8°59 | 1279 | 245°86) 6°15 60 30 842-01 || 18°9 
116 | 7°66 58 83:66 | 1288 | 247°60| 6°19 | 60 30 343°79 | 19°0 
116 | 7°66 58 3:66 | 1292 | 248°32) 6°21 62 31 347°50 | 19-1 
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TaBLE No. 129—Srert Tarr ARMOUR. 


Paper Jute Steel Tape Jute 
Diam, 

over 

Lead, | Kilog. ie é . oe ie - = - 
mm. | per Price, | Kilog. | Price, Dimensions, Kilog. Price, Kilog. | Price, 


km. | Shillings | per km.| shillings mm. per km. shillings | per km. shillings 


*80 73 | 29°93 | 25x0°9 | 966 | 173-88 | 73 | 29-98 


19-2] 12 | 4 
19:3 | 12 | 4-80 | 73. | 29°93 | 25x0-9| 970| 174-60 | 73 | 99-98 
19-4) 12 | 4-80 | 74 | 30-34 | 25x0-9| 973 | 175-14 | 74 | 90-34 
19°5 | 12 | 4-80 ] 74 | 80°34 | 25x0-9 | 977| 175-86 | 74 | 30-34 
19-6 | 12 | 4°80 | 75 | 30-75 | 25x0-9 | 981 | 176-58 | 75 |-30-75 
19-7 | 12 | 4:80 | 76 | 31-16 | 25x0-9| 985 | 177-30 | 76 | 31-16 
19-8 | 12 | 4:80.| 77 | 31-57 | 25x0-9 | 989 | 178-02 | 77 | 31-57 
19°9 | 12 | 4:80.| 77 | 31-57 | 25x0-9| 993) 178-7 77 | 31-57 
20-0 | 12 | 4°80 |; 78 | 81:98 | 25x0-9| 997] 179-46 | 78 | 3r-98 
20-1 | 18 | 5-20 | 78 | 31-98- 25x0-9 | 1001 | 180-18 | 78 | 31-98 
20"2 | 13 | 5°20 | 79 | 82-39 | 25x0-9 | 1004] 180-72 | 79 | 30-39 
20°3 | 13) 5:20.| 79 | 82-89 | 25x0-9 | 1008 | 181-44 | 79 | 99-39 
20°4 | 13 | 5-20 | 80 -) 32-80 | 25x0-9 | 1012 | 182-16 | go 32-80 
20°5 | 18 | 5-20 || 81 } 38-21 | 25x0-9 | 1016 | 182-88 | 91 3-21 
20°6 | 18 | 5-20. 81 | 33-21 | 25x0-9 | 1020 | 188-60 | 9] 33-21 
20°7 | 13 | 5-20 | 82 | 33-62 | 25x0-9'| 1024 | 184-32 | go 33-62 
20°8 | 13 | 5-20 | 82 | 33-62 | 25x0-9 | 1027 | 184-86 | go 33-62 
209 | 13 | 5-20 |. 83 | 34-08 | 25x0-9 | 1031 | 185-58 | 93 34:03 
21°0 | 13 | 5:20'| 83 | 34-03 | 25x0-9 | 1035 | 1s6-30 | 93 34:03 
21'1 | 18 | 5-20 | 84 | 84-44 | 25x0-9 | 1039 | 187-02 | 84 34-44 
21:2) 13 | 5:20 | 84 '| 34-44 | 250-9 | 1033 | 187-74 | 94 34-44 
21°3) 13 | 5-20 | 85 | 34-85 | 25x0-9 | 1047 | 188-46 | gs 34:85 
al’) 13) 5-20 | 85 | 34:85 | 25x0-9 | 1051 | 189-18 | gs 34-85 
aI'> | 13 | 5-20] 86 | 35-26 | 25x0-9 | 1055 | 189-99 | 36 35+ 26 
21'6 | 13 | 5-20 :| 86. | 35-26 | 25x0-9 | 1058 | 190-44 | ge 35-26 
21:7 | 14.) 5-60 | 87 | 35-67 | 25x0-9 | 1062 | 191-16 87 | 35-67 
21°8) 14 | 5-60 | 88 | 36-08 | 25x0-9 | 1066 | 191-88 88 | 36-08 
21:9 | 14 | 5-60 | 88 | 36-08 | 25x0-9 | 1070 | 199-60 88 | 36-08 
22°0) 14 | 5-60 | 89 | 86-49 | 25x0-9 | 1074 | 193-39 89 | 36-49 
22:1 | 14 / 5-60 | 89 | 36-49 | 25x0-9 | 1079 | 194-99 89 | 36-49 
22°2 | 14 | 5:60 | 90 | 36-90 | 25x0-9 | 1082 | Io4-7¢ 90 | 36-90 
22°3 | 14 | 5-60 | 90 | 36-90 | 25x0-9 | 1086 195°48 | 90 | 36-90 
22-4} 14 | 5-60 | 91 | 37-31 | 25x0-9 | 1089 196-02 | 91 | 37-31 
225) 14 | 5-60.) 91 | 87-31 | 25x0-9 | 1098 196-74 | 91 | 37-3] 
22°6 | 14 | 5-60) 92 | 87-72 |.25x0-9 | 1097 197°46 | 92 | 37-79 
22-7 | 14 | 5:60 | 98 | 38-18 ]'25x0-9 | 101 198-18 | 93~] 38-13 
22°8/ 14 | 5-60 | 93 | 38-18 | 95x0-9 | 105 198-90 | 93 | 38-18 
22°9 | 14 | 5-60 | 94 | 38-54 | 25x0-9 | 1109 199-62 | 94 | 38-54 
23°0 | 14 | 5-60 | 94 | 38-54] 95x0-9 | 1113 200°34 | 94 | 38-54 
23-1 | 14 | 5-60 | 95 | 88-95 | 33x0-9 | 1116 200°88 | 95 | 38-95 
23°21 14 | 5:60 | 95 | 38-95 | 33x0-9 | 1120 201°60 | 95 | 38-95 
23-3] 14 | 5-60 | 96 | 39-36 | 33x0-9 | 1104 202°32 | 96 | 39-36 
23°4 | 15 | 6-00 | 97. | 39-77 | 33x0-9 | 1198 20304 | 97 | 39-77 
23°5 | 15 | 6:00 | 97, | 89-77 | 38x0-9 | 1131 203°58 | 97 | 39-77 
23°6 | 15 | 6-00 | 98 | 40:18 | 33x0-9 | 1135 204'30 | 98 | 40-18 
43:7 | 15 | 6°00) 98 -| 40-18-| 33x.0-9 | 1140 205°20 | 98 | 40-18 


or 
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THEIR CONSTRUCTION AND COST. 259 
(All Weights and Prices are per Kilometre.)—continued. 
Total 

Tar Compound Weiant ae Waste Shop . Diane 

of Mate- rice | 24 per | Wages,| Ex- Total over 

Kilog. Preee Glog 4 iiss rials, a | cent., jshillings) penses, ies _ | Lead, 

ie shillings per km. shillings a. shiltines shillings shillings) Shillings | yim. 
Tey 9 Girls 59 3°72 | 1300 | 249-99) 6:25 62 31 | 349-24 | 19-2 
IE) 9/783 8) 3°72 | 1304-+250°71| 6:27 62 31 349-98 | 19-3 
119 | 7°86 60 Se Suet st i252 “00 Gail 62 31 351°53 | -19-4 
OE a <86 60 3°78 | 1315 | 252-92] 6°38 62 31 392°25 | 19°5 
120) |) 7°92 60 3°78 | 1323 | 254-58] 6°37 62 31 353°95 | 19-6 
122 | 8-05 61 3°85 | 1332 | 256-32] 6-41 62 31 359°73_| 19°7 
124 | 8°19 62 3°91 |.1341 |258-06| 6:45 62 Bill 357°51 | 19°8 
124 | 8-19 62 3°91 |. 1345. | 258-78 | 6°47 62 31 358°25 | 19-9 
125 | 8:25 63 3°97 | 1553 | 260-44] 6°51 62 31 359°95 | 20-0 
125 | 8-25 3 3°97 | 1358 | 261-56] 6°54 64 32 864°10 | 20-1 
27 |) 8°38 64 4-04 | 1366 | 263-12) 6°58 64 82 | 365°70 | 20°29 
127 | 8°38 64 | 4:04 | 1370 | 263-84] 6-6( 64 32 366°44 | 20°38 
128 | 8°45 64 4-Q£ | 1377 | 265-45) 6-64 64 By 368°09 | 20°4 
130 | 8°58 65 4-10 | 1386 | 267-18 | 6-68 64 32 369°86 | 20-5 
130 | 8-58 65 4-10 | 1390 | 267-90] 6-70 64 32 370°60 | 20°6 
N32 (8271 66 4°16 | 1399 | 269-63] 6-74 64 32 372°37 | 20°7 
TB 2) 8-71 66 4-16 | 1402 | 271-17] 6°78 64 32 373°95 | 20°8 
133 | 8:78 67 4°23 | 1410 |271°85| 6-80 64 32 374°65 | 20°9 
13S. oe cS 67 4°23.) 1414 | 972-57) 6:82 64 32 Bia 2ass) | Giko@ 
130! | S291 68 4:29 | 1423 | 274-30] 6-86 64 32 3777-16 | 21°] 
13) 8°91 68 AAAS) | MDE | OATS AN) (ayetsts} 64 32 BuO CSNO) |) Vib 
136 | 8°98 68 4-29 | 1434 | 276°63| 6-92 64 32 AMP aa} Balog: 
136 | 8-98 68 4°29 | 1438 | 277-36] 6°94 64 32 380°30 | 21-4 
138 | 9°11 69 4°3 1447 | 279-08| 6°98 64 32 382°06 | 21°5 
138.) 9°11 69 4°35 | 1450 | 279°62) 7:00 64 32 38262 | 21-6 
140 | 9:24 70 4°41 | 1460 | 281°75| 7-05 64 32 884°80 | 21-7 
141 | 9-31 The 4°48 | 1468 | 283°43] 7:09 64 a 386-52 | 21-8 
141 | 9-31 “Al 4°48 | 1472 |284°15) 7-11 G4 32 387°26 | 21-9 
143 | 9:44 72 4-54 | 1481 | 285-88] 7°13 64 32 389°01 | 22-0 
143 | 9°44 72 4°54 | 1486 | 286-78} 7°17 66 33 39295) 22 
144 | 9°51 72 4°54 | 1492) | 288-21) 7°21 66 33 394°42 | 22-2 
144 | 9-51 12 4°54 | 1496 | 288-93} 7°22 66 33 ctesyedlsy ||, 92408} 
146 | 9°64 73 4°60 | 1504 | 290°48) 7°26 66 33 396°74 | 22°4 
146 | 9°64 Ts: 4°60 | 1508 | 291-20) 7°28 66 33 397°48 | 22°5 
148 | 9°77 74 4°67 | 1517 | 292°94| 7:33 66 33 SMC AE |) 2223005} 
149 | 9°84 75 4°73 | 1525 | 294°61 | 7°37 66 33 400°98 | 22-7 
149 | 9°84 ie 4°73 | 1529 | 295-33) 7°38 66 33 AOL TL | 22-8 
LOOT, 76 4°79 | 15388 |297:°06| 7:43 66 33 403°49 | 22°9 
LOL eo OF 76 4°79 | 1542 |297°78| 7°45 66 33 404-23 | 23-0 
152 |10°038 76 4°79 | 1548 | 299°20| 7:48 66 33 405°68 | 23°1 
152 10-03 76 4°79 | 1552 | 299°72| 7°50 66 33 406°42 | 23-2 
154 10°17 77 +| 4°86 | 1561 | 301-67] 7°54 66 33) | 408221 -| 93°23 
| 156 |10°30 78 4°92 | 1571 |303°80|} 7-60 66 33 | 410°40 | 23-4 
156 |10°30 78 4°92 | 1574 | 304°34) 7°61 66 35 ANOCOD Vie 2345 
157 |10°37 7) 4°98 | 1582 | 305-91} 7°65 66 33 412°56 | 23°6 
157 \10°37 79 4°98 | 1587 | 306°91| 7°67 66 33 | 413°58 23°7 

8 2 


260 ELECTRIC CABLES 


Taste No. 129.—Srrert Tape Armour. 


ie Paper Jute Steel Tape - Jute 
rea Kilog. Kilog 
’ | Kilog. | Price, ‘| Price, | Dimensions,| Kilog. i ; i 
es per a shillings i shillings mm. becpee sitet Es dnitiings 
23°8 15 6°00 99 | 40°59 | 33x0-°9 | 1148 | 205-74 99 | 40°59 
23°9 | 15 6°00 99 | 40°59 | 33x0°9 | 1147 | 206-46 99 | 40°59 
24-0 15 6°00 | 100 | 41°00 | 33x0°-9 / 1151 207-18 | 100 | 41-00 
24-1 15 6°00 | 101 | 41-41 | 33x0-9 | 1155 | 207-90 | 101 41:4] 
24°2 15 6:00 | 101 | 41°41 | 33x0-9 | 1159 | 208-62 | 101 | 41-4] 
24°3 | 15 6°00 | 102 | 41°82 | 33x0-9 | 1163 | 209-34 | 102 | 41-89 
24°4 15 6°00 | 102 | 41-82 | 33x0-9 | 1167 | 210-06 | 102 | 41-89 
24°5 | 15 6°00 | 1038 | 42-23 | 33x0°9 | 1170 | 210-60 | 103 | 42-93 
24°6 15 6°00 | 103 | 42°23 | 33x0°9 | 1174 | 211-32 103 | 42-23 
24°7 15 6°00 | 104 | 42°64 | 833x0-9 | 1178 212-04 | 104 | 42-64 
24°8 15 6°00 | 104 | 42°64 | 33x0-9 | 1182 212°76 | 104 | 42-64 
EEO Ta NG) 6°00 | 105 | 43-05 | 33x0°9 | 1186 | 213-48 | 105 | 43-05 
25°0 1S 6°00 | 105 | 43°05 | 83x0-9 | 1190 | 214-20 105 | 43°05 
25°1 16 6°40 | 106 3°46 | 33x0-9 | 1193 | 214-74 | 106 43°46 
25°2 16 6°40 | 107 | 43°87 | 38x0°9 | 1197 215-46 | 107 | 43°87 
25°3 16 6°40 | 107 3°87 | 33x0°9 | 1201 | 216-18 107 | 43°87 
25°4 16 6°40 | 108 | 44°28 | 33x0-:9 | 1205 216-90 | 108 | 44-28 
25°5 16 6°40 | 108 | 44°28 | 33x0-9 | 1209 217-62 | 108 | 44-98 
.25°6 16 6°40 | 109 | 44°69 | 33x0°-9 | 1213 218°3 109 | 44°69 
25°7 16 6°40 | 109 | 44-69 | 83x0°9 | 1217 219-06 | 109 | 44:69 
25°8 16 6°40 | 110 | 45°10 | 88x0-9 | 1291 219°78 110 | 45-10 
25°9 16 6°40 | 110 | 45-10 | 383x0°9 | 1294 220°32 | 110 | 45-10 
26°0 16 6°40 | 111 | 45°51 | 33x0°9 | 1298 221-04 | 111 | 45°51 
26°1 16 6°40 | 112 | 45°92 | 38x0-9 | 19232 221-76 | 112 | 45-99 
26°2 | 16 6°40 | 112 | 45°92 | 833x0-9 | 1286 | 999-48 112 45°92 
26°3 16 6°40 | 113 | 46°33 | 88x0°9 | 1240 223°20 | 118 | 46°33 
26°4 16 6°40 | 113 | 46°33 | 88x0-9 1244 | 228-92 | 113 46°33 
26°5 |} 16 6°40 | 114 | 46°74 | 33x0-9 | 19248 224° 64 114 46°74 
26°6 16 6°40 | 114 | 46°74 | 83x0-9 | 1251 225°18 | 114 | 46-74 
26°7 17 6°80 | 115 | 47°15 | 83x09 | 1256 | 296-08 115 | 47-15 
26°8 17 6°80 | 116 | 47°56 | 83x0-9 | 1259 226°62 | 116 | 47- 
26°9 17 6°80 . 3e : : Une on 
116 | 47°56 | 33x0-9 | 1263 | 997-34 116 | 47°56 
27°0 17 6°80 | 117 | 47-97 | 83x0-9 | 1267 228-06 | 117 | 47-97 
27-1 17 6°80 | 117 | 47°97 | 88x0-9 1271 228°78 | 117 47°97 
22 LT 6°80 | 118 | 48°38 | 38x0-9 | 1275 229-50 |.118 | 48-38 
27°3 17 6°80 | 118 | 48-38 | 388x0-9 LTR 230-29 sens 48°38 
Qed | 7 6°80 | 119 | 48-79 | 883x0-9 | 1282 230°76 | 119 | 48-79 
PAE ay 6°80 | 120 | 49:20 | 83x0-9 | 1286 231-48 | 120 | 49-20 
27°6 He 6°80 | 120 | 49-20 | 38x0°9 1290 | 232-20 | 190 49°20 
PHT aly 6°80 | 121 | 49°61 | 38x0-9 | 1294 232°92 | 121 | 49-61 
27°8 17 6°80 | 121 | 49°61 | 33x0-9 | 1298 233°64 | 121 | 49-61 
PENS) aM 6°80 | 122 | 50-02 | 383x0-9 | 1309 234°36 | 122 | 50-02 
28:0) ay 6°80 | 122 | 50°02 | 38x0-9 | 1306 235°08 | 122 | 50-02 
28°1 17 6°80 | 123 | 50°43 | 38x0-9 | 1310 | 235°80 | 123 | 50-43 
nee ee ao 124 | 50°84 | 383x0°9 | 1313 236°34 | 124 50°84 
6°80 | 124 | 50°84 | 33x0°9 | 1317 237°06 | 124 | 50°84 


. + 
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THEIR CONSTRUCTION AND COST. 


(All Weights and Prices are per Kilometre.)—continued. 
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PEN EE NRE AUTOR Ly NOE EK, EPONA RNS TMT BU MN ay Pe WINN HOE) I, | 


Total 

ae Compound | Weight Total | Waste Shop Diam. 
= 5 of Mate- ve 2% per | Wages,| Ex- Total | over 
Kilog. Price Kilog. Bees rials, + oe 1s cent., |shillings) penses, Price, | Lead, 
per. |shillings| 2, [shillings Sena shillings foe shillings} SPNNES | mm 
159 | 10°50 80 | 5-04 | 1595 | 308°46 | 7-71 66 88 |415°17)| 23:8 
159 | 10°50 | 80 | 5:04 | 1599 | 309-18 | 7°73 | 66 838 | 415°91) 23-9 
160 | 10-57 | 80 | 5:04 | 1606 | 310°79 | 7°77 | 66 88 | 417-56} 24:0 
162 | 10°70 | 81 | 5-11 | 1615 | 312°53 | 7°81 | 70 |48°75|434-09) 24-1 
162 | 10-70 | 81 | 5-11 | 1619 | 313-25 | 7°83 | 70 | 48°75 | 434-83) 24°2 
164 | 10°83 | 82 | 5:17 | 1628 | 314*98 | 7°88 | 70 |43°75/436°61| 24°3 
164 | 10°83 | 82 | 5-17 | 1632 | 315-70 | 7°90 | 70 |43°75| 487-35 24°4 
165 | 10°89 | 83 | 5:23 | 1639 | 317-18 | 7°93 | 70 | 43°75) 438-86 24°5 
165 | 10°89 | 83 | 5:23 | 1643 | 317-90 | 7°95 | 70 | 48°75) 439-60 24°6 
167 | 11-03 | 84 | 5°30 | 1652 | 319°65 | 8-00 | 70 3°75 | 441-40) 24°7 
167 | 11-03 | 84 | 5°30 | 1656 | 320-37 | 8-01 70 |43°75|442°13| 24°8 
168 | 11-10 e4 | 5-30 | 1663 | 321-98 | 8-05 | 70 | 43°75) 443-78) 24°9 
168 | 11°10 84 | 5-30 | 1667 | 322-70 | 8-07 | 70 | 48-75 )| 444-52) 25-0 
170 | 11°22 | 85 | 5°36 | 1676 | 324-64 | 8-12 | 70 | 43°75 446-51) 25-1 
172 | 11°36 | 86 | 5:42 | 1685 | 326°38 | 8-16 | 70 43°75 | 448-29 | 25°2 
172 | 11:36 | 86 | 5:42 | 1689 | 327-10 | 8-18 | 70 43°75 | 449-03} 25°3 
173 | 11°42 | 87 | 5:49 | 1697 | 328-78 | 8-22 | 70 43-75 | 450°75 | 25°4 
173 | 11:42 | 87 | 5°49 | 1701 | 329°49 | 8-24 | 70 43°75 |451°48| 25°95 
175 | 11:55 | 88 | 5°55 | 1710 | 331-22 | 8-28 | 70 43°75 | 458°25| 25°6 
175 | 11°55 | 88 | 5°55 | 1714 | 331-94 | 8°30 | 70 43°75 | 458°99| 25°7 
176 | 11°63 | 88 | 5°55 | 1721 | 383°56 | 8°34 | 70 43°75 |455°65| 25°8 
176 | 11°63 | 88 | 5°55 | 1724 | 384°10 | 8°38) 70 43°75 |456°21| 25°9 
178 | 11°75 | 89 | 5-61 | 1733 | 335-82 | 8-40 70 |48-75| 457-97) 26-0 
180 | 11°88 | 90 | 5:67 | 1742 | 337-55 | 8-44 | 72 45 |462°99| 26°1 
180 | 11°88 | 90 | 5°67 | 1746 | 338-27 | 8°46) 72 45 |463°73| 26°2 
181 | 11°95 | 91 | 5:74 | 1754 | 389-95 | 8°50 | 72 45 |465°45] 26°3 
181 | 11°95 | 91 | 5°74 | 1758 | 340-67 | 8°52 | 72 45 |466°19) 26°4 
183 | 12°08 92 | 5-80 | 1767 | 342°50 | 8°57 | 72 45 |468°07| 26°5 
183 | 12:08 | 92 | 5°80 | 1770 | 342°94 | 8°58 72 45 |468°52| 26°6 
184 | 12°15 | 92 | 5:80 | 1779 | 345°13 | 8°63 72 45 |470°76) 26°7 
186 | 12°28 | 98 | 5°86 | 1787 | 346-68 | 8°67 72 45 |472°35| 26°8 
196 | 12°28 | 93 | 5°86 | 1791 | 347-40 | 8-69 72 45 |473°09| 26°9 
188 | 12°41 94 | 5-93 | 1800 | 349°14 | 8°73 | 72 45 |474°87) 27:0 
188 | 12°41 94 | 5-93 | 1804 | 350°86 | 8°77 | 75 | 46°87 481°50| 27°1 
189 | 12°48 | 95 | 5°99 | 1812 | 351-54 | 8°79 75 |46°87|482°20| 27°2 
189 |.12°48 | 95 | 5°99 | 1816 | 352-25 | 8°81 75 |46°87/|482°93) 27°3 
TOM e261 96 | 6°05 | 1824 | 353°80 | 8°85 | 75 | 46°87 484°52| 27°4 
192 | 12°68 | 96 | 6:05 | 1831 | 355°86 8:90 | 75 |46°87|486°63 | 27°5 
192 | 12°68 | 96 | 6°05 | 1835 | 356713 | 8°91 75 |46°87|486°91| 27°6 
194 | 12°81 97 | 6-12 | 1844 | 357°84 | 8°95 | 75 46°87 |488°66 | 27°7 
194 | 12°81 97 | 6:12 | 1848 | 358°59 | 8°97 | 75 46°87 | 489°43 | 27°8 
196 | 12°94 | 98 | 6°18 | 1857 | 360°32 9:01 | 75 | 46°87) 491:20| 27-9 
196 | 12°94 | 98 | 6:18 | 1861 | 361-04 9:03 | 75 |46°87|491°94) 28°0 
197 | 13:00 | 99 | 6°24 | 1869 | 362°70 9:07 | 75 |46°87|493°64| 28-1 
199 | 13°14 | 100 | 6°30 | 1877 | 364-26 enti 75 |46°87|495°24 | .28°2 
199 | 13°14 | 100 | 6°30 | 1881 | 364°98 9°13 | 75 |46°87)495°98| 28°3 
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NSS bot > CH to bd LL ene 


ACOH SOSHIDRRONMOBHAISHE 5 


=> 
oo 


OH ~1¢ 


Paper Jute Steel Tape Jute 
| 

Kilog.| Price, | a Price, Dimensions | Kilog. | Price, ae Price, 
per km] shillings | km. | Shillings | mm. |perkm.| shillings km, | Shillings 
18 7°20 125 | 51-25 330-9 | 1321 | 237-78 125 | als2y 
18 7°20 | 125 | 51-295 33x0°9 | 1325 | 238-50 | 125 1°25 
18 7°20 126 | 51°66 | 33x0-9 | 1329 239-22 126 | 51°66 
18 BOA. 126 } 51°66 33x 0°9 | 1333 239-94 | 126 | 51-66 
18 ie 20 127 | 52-07 | 38x0-9 337 | 240-66 127 1 52-07 
18 7°20 127 | 52:07 | 33x0°9 | 1340 241-20 | 127 | 52-07 
18 7°20 128 | 52:48 | 33x0°9 | 1344. 241-92 / 128 } 52:48 
18 7°20 128 | 52:48 | 33x0-9 | 1347 242-46 128 | 52°48 
18 7°20 129 | 52-89 33x0°9 | 1352 243 °56 129 | 52-89 
18 1°20 129 | 52-89 | 33x0-9 1356 244-08 129 | 52°89. 
18 7°20 130 | 53°30 | 38x0-9 1360 244-80 | 13 93°30 
18 | 7°20 | 130 | 53-30 | 33x0-9 | 1364 | 245-59 | 130 | 53-30 
1s 7°20 131 | 53-71 | 33x0-9 | 1567 | 246-06 131 | S38 -7e 
Is F°20 132 | 54°12 | 33x0-9 1371 | 246°78 132 | 54°12 
18 7°20 132 | 54°12 | 38x0-9 1375 247-50 132 | 54°12 
18 #20 183 | 54°53 33 x0°9 | 1379 248-29 133 | 54°53 
18 7°20 133 | 54-53 | 33x0°9 | 1888 248 > 94 133 | 54°53 
19 7°60 134 | 54°94 33x 0°9 | 1387 249° 66 134 | 54-94 
19 7°60 134 | 54°94 33x 0°9 | 1391 250°38 134 | 54-94 
19 7°60 185 | 55°35 33X0°9 | 1395 251°10 135 | 55°35 
19 7°60 136 | 55°76 33 x0°9 | 1398 251° 64. 136 | 55°76 
19 7°60 137 | 56°17 35X0°9 | 1402 252°36 137 | 56°17 
19 7°60 | 138 56°17 | 33x0°9 | 1406 253°08 | 187 | 56: 17 
19 7°60 138 | 56°58 33X0°9 | 1410 253°80 188 | 56°58 
19 7°60 138 | 56°58 33 X0°9 | 1414 254-52 138 | 56-58 
19 7°60 139 | 56°99 33X0°9 | 1418 255 ° 24. 139 | 56-99 
19 7°60 139 | 56°99 33X0°9 | 1421 255°78 139 | 56-99 
19 7°60 140 | 57°40 33x0°9 | 1425 256° 50 140 | 57°40 
19 7°60 140 | 57°40 33X0°9 | 1429 257° 22 140 | 57°40 
19 7°60 141 | 57°81 33 X0°9 | 1433 257-94 141 | 57-81 
19 7°60 | 14] | 57-81 33X0°9 | 1487 | 258-66 Tat 5781 
19 7°60 | 142 | 58:99 33X0°9 | 1441 | 259-38 142 | 58-29 
19 7°60 142 | 58:29 33X0°9 | 1445 260°08 142 | 58-22 
20 8 143 | 68°63 | 88x0°9 1449 | 260-80 | 143 58-63 
20 8 143 | 58°63 | 38x0-9 1452 | 261:34 | 143 58°63 
20 8 144 | 59°04 | 88x0°9 1456 | 262-06 144 | 59-04 
20 8 144 | 59-04 | 38x0°9 1460 | 262-7 144 | 59°04 
20 8 145 | 59°45 | 43x1 1637 | 294-66 | 145 09°45 
20 8 145 | 59:45 43 x1 1641 295-38 145 | 59-45 
20 8 146 | 59°86 | 48x1 1645 | 296-10 146 | 59-86 
20 8 147 | 60°27 | 43x] 1650 | 297-00 147 | 60:27 
20) 8 147 | 60-27 | 43 Sl 1654 | 297-72 147 | 60:27 
20 8 148 | 60°68 | 43x1 1658 | 298+44 148 | 60-68 
20 8 148 | 60°68 | 43 x1 1663 | 299-34 148 | 60-68 
20 8 149 | 61°09 | 48 Sil 1667 | 3800:°06 149 | 61-09 
20 8 149 | 61-09 | 48x%1 1671 | -300°78 149 | 61-09 
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Tar Compound Total 


Weight} Total Waste Shop Diam. 

- : of Mate-| Price of | 24 per | Wages,| Ex- Total | over 

tee Price Kilog. Price a as es shillings) penses, ae Lead, 
pene per Bee oie? ilog. | shilli illi illings 8 

km. | Shillings| j4y. |shillings pat oS ings |sbillings shillings’ mm, 


“30 | 1889 | 366°98 
“30 | 1893 | 367°70 
*37 | 1902 | 369-45 
cor N1LQ0G | 370217 
43 | 1915 | 371-91 
°43 | 1918 | 372°44 
“49 | 1926 | 374-10 
-49 | 1929 | 374°64 
“56 | 1939 | 376°57 
-56 | 1943 | 377-29 
*56 | 1950 | 378-89 
“56 | 1954 | 380-61 
"62 | 1962 | 381-717 
-68 | 1971 | 382-90 
“68 | 1975 | 383°62 
“74 | 1983 | 385°29 
“74. | 1987 | 386-01 
*81 | 1997 | 388-15 
"81 | 2001 | 388°87 
“81 | 2008 | 390°47 
"87 | 2016 | 392-02 
-93 | 2025 | 393°75 
-93 | 2029 | 394°47 
°00 | 20387 | 396°15 
-00 | 2041 | 396°87 
-06 | 2050 | 398°60 
“06 | 2053 | 399°14 
“06 | 2060 | 400°75 
‘06 | 2064 | 401°47 
"12 | 2073 | 403°20 
*12 | 2077 | 403°92 
“18 | 2086 | 405°65 
"18 | 2090 | 406°35 
*25 | 2099 | 408°43 
-95 | 2102 | 408°97 |10°22 | 82 | 51°25) 552-44) 31° 
-31 | 2111 | 410°70 |10°27 | 82 | 51°25) 554-22) 31° 
31 | 2115 | 411°42 [10-29 | 82 |51°25|554°96) 32° 
-31 | 9995 | 444-19 [11°11 | 85 | 53°13) 593-43) 32° 
-31 | 2299 | 444-91 |11°13 | 85 | 53°13) 594-17) 32° 
-37 | 9308 | 446-64 [11:17 |. 85 | 53°13 | 594-94) 32°: 
-44 | 9318 | 448-56 [11°22 | 85 |53°13|597°91) 32° 
-44 | 2322 | 449-28 i ‘ 
-50 | 2330 | 450°95 |11°28 | 85 | 53°13] 600°36) 32° 

-50 | 2335 | 451°85 |11°30 | 85 | 53°13] 601-28) 32° 

-56 | 2344 | 453°58 |11°34 | 85 | 53°13] 603°05/ 382° 

9348 | 454°30 |11°36 | 85 | 53°13) 603-79 | 32°9 


"18 | 75 | 46°87) 498-03) 28° 
-20 | 75 |46°87| 498-77) 28° 
-94 | 75 |46-87/ 500°56| 28° 
-26| 75 |46°87/501°30| 28° 
-30 | 75 |46°87) 503-08) 28° 
-81 | 75 | 46°87) 503-62] 28° 
°35 | 75 |46°87)505°32) 29° 
°3 80 | 50°00) 514-01} 29° 
-42 | 80 | 50°00) 515-99] 29° 
-44 | 80 |50°00/516°73| 29° 
“47 | 80 | 50°00) 518-36) 29° 
-52| 80 | 50-00 | 520-13) 29° 
-58 | 80 | 50°00) 520-70) 29° 
-57 | 80 | 50 00) 522-48) 29- 
*59 | 80 |50-00)523°27)| 29° 
-63 | 80 |50°00| 524-91) 29° 
-65 | 80 | 50°00 | 525-62) 30° 
“70 | 82 |51°25)| 531-16) 30° 
172) \| (82 di 25 531-8430" 
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264 ELECTRIC CABLES 


Taste No. 129.—Srren Tare ARMOUR. 


- Paper Jute Steel Tape Jute 
Diam. ‘ 
Lead Kilog. Dimen- Kil | Pri Kilog rice 
’ i i i A ilog. | Tice, > 
ao aise shillings ae anne ae | per kn, shillings ta shillings 
| | 
33°0 20 8:00 | 150 | 61-50 43x1 | 1676 301-68 | 150 | 61-50 
33:1 20 8°00 | 151 | 61-91 43x1 | 1680 / 302°40 | 151 | 61°91 
33°2 20 8°00 | 151 | 61°91 43x1 | 1684 | 303-12 | 151 | 61-91 
33°3 | 20 8°00 | 152 | 62-32 | 43x1 | 1688 | 303-84 | 152 | 62-32 
33°4 21 8°40) | 152) (62-32 3x1 | 1693 | 304-74 | 152 | 62-32 
dear ou| 21 8°40 || 153 | 62°73" | 4957 | 1697 | 305°46 | 153 | 62°73 
33°6 21 8540 (1537) 62-73 43x1 | 1701}; 306-18 | 153 | 62-73 
33°77 | 21 8°40 | 154 | 63-14 43x1 | 1706 | 307-08 | 154 3°14 
33°8 21 8°40 | 155 | 63-55 43x1 | 1710 | 307-80 | 155 | 68-55 
33:9 21 8°40 | 155 | 63°55 43x1 | 1714 | 308-52 | 155 | 63-55 
3250) 21 8°40 | 156 | 63-96 | 43x1 | 1718 | 309-24 | 156 63°96 
34°1 21 8°40 | 156 | 63:96 | 48x1 | 1723] 310-14 156 | 63-96 
34-2 21 8°40 | 157 | 64-37 431 | 1727 | 310-86 | 157 | 64-37 
SHES) Ie Pal 8°40 | 157 | 64°37 | 43x1 | 1731 | 311°58 157 | 64°37 
34°4 | 27 8°40 | 158 | 64-78 43x11 1736. | 312°48 | 158 | 64-78 
34:5 | 2i 8°40 | 158 | 64°78 | 43x1- | 1740 | 313-20 158 | 64°78 
34°6 21 8°40 | 159 | 65-19 43x1 | 1744 | 313-92 | 159 | 65-19 
34°7 21 8°40 | 159 | 65:19 43x1 1749 | 314°82 | 159 | 65-19 
34°8 2) 8°40 | 160 | 65-60 43x1 | 1753 | 315-54 | 160 | 65-60 
34°9 21 8°40 | 161 | 66:01 43x1 | 1757 | 316-26 | 161 | 46-01 
Son 0 1 21 8°40 | 161 | 66-01 431 | 1761 | 316-98 | 161 | 66:01 
35-1 22 8°80 | 162 | 66:42 43x1 | 1766 | 317-88 | 162 | 66-42 
35°2 | 22 8°80 | 162 | 66°42 | 48x1 | 1770 | 318-60 162 | 66-42 
85°3 22 8°80 | 163 | 66°83 43x 1 1774 | 319°32 | 163 | 66-83 
35:4 | 22 8°80 | 163 | 66-83 | 48x1 | 1779 320°22 | 163 | 66-83 
35°5 22 8°80 | 164 | 67-24 43x1 | 1783 | 820-94 | 164 67°24 
85°6 | 22 8°80 | 164 | 67-24 | 43x%1 1787 | 321°66 | 164 | 67°24 
35°7 | 22 8°80 | 165 | 67-65 | 48x1 | 1791 322°3 165 | 67°65 
Tia si 7) 8°80 | 165 | 67°65 | 43x1 1796 | 323-28 | 165 | 67-65 
35:9 22 8°80 | 166 | 68°06 43x1 | 1800 | 324-00 | 166 68°06 
36°0 | 22 8°80 | 166 | 68°06 | 48x1 1804 | 324-72 | 166 | 68-06 
3671 22 8°80 | 167 | 68°47 | 481 1809 | 325-62 | 167 | 68-47 
SOD 2D, 8°80 | 167 | 68°47 | 43x1 1813 | 826-34 | 167 | 68°47 
36°3 | 22 8°80 | 168 | 68°88 | 43x1 1817 | 327:06 | 168 | 68-88 
36°4 | 22 8°80 | 168 | 68-88 | 48x1 1821 | 327-78 | 168 |-68-88 
36°5 22 8°80 | 169 | 69:29 | 43x1 1826 | 328-68 | 169 | 69-29 
36°6 | 22 8°80 | 169 | 69:29 | 43x%1 1830 | 329°40 | 169 | 69-29 
Sore me 28 9°20 | 170 | 69°70 | 438x1 1835 | 330-30 | 170 | 69-70 
36°8 | 28 9°20 | 170 | 69°70 | 43x%1 1839 | 331-02 | 170 | 69-70 
36°9 | 23 9°20 | 171 | 70-14 | 4351 1843 | 331-74 | 171 | 70°14 
37°0 | 23 9°20 | 172 | 70°52 | 43x1 1848 | 332-64 | 172 | 70°59 
37°1 238 9°20 | 173 | 70°93 | 43x1 1852 | 833°86 | 173 | 70:93 
37°2 | 28 9°20 | 173 | 70°98 | 481 1856 | 334°08 | 173 | 70:93 
37°3 | 28 9°20 | 174 | 71°34 | 43x%1 1860 | 334°80 | 174 | 71:34 
37°4 | 28 9°20 | 174 | 71°34 | 43%1 1865 | 335-70 | 174 | 71-34 
37°5 | 23 9°20 | 175 | 71-75 | 48x1 1869 | 336°42 | 175 | 71-75 


THEIR CONSTRUCTION AND COST. 265 


(All Weights and Prices are per Kilometre.)—continued. 


Tar Total 
Rempouns Weight le Waste Shop Diam. 
Kilog. Kilog ene of a = ‘ Mies ae 2. L and 
"| Price "| Price, | pac | Materials,|aqiivosl leanne | shillings| “<°” 
per | shillings) Pe" shillings ae peuunese spUlings) S|, mane 


| 2 
*06 | 2356 | 456°09 | 11°40) 85 | 53°13] 605-62) 33° 
°63 | 2365 | 457°83 |11°45|) 90 | 56°25) 615-53! 33° 
"63 | 2369 | 458°55 | 11°47) 90] 56°25 | 616°27| 33° 
-69 | 2378 | 460-28 | 11-51) 90 | 56°25) 618°04) 33° 
"69 | 2384 | 462-58 |11°57| 90 | 56°25) 620-40) 33- 
-75 | 2392°| 463-27 |11°58| 90 | 56°25) 621-10) 33° 
“75 | 2396 | 463°96 |11-60| 90 | 56°25 | 621-81) 33- 
°82 | 2406 | 465-89 |11°65| 90 | 56°25 | 623-79) 33° 
“82 | 2413 | 467-49 |11°69| 90 | 56°25) 625-428) 33- 
*82 | 2417 | 468°21 |11°71| 90 | 56-25) 626-17) 3: 
“88 | 2426 | 469°94 |11°75| 90 | 56°25) 627-94) 34- 
“88 | 2431 | 470°84 | 11°77] 90 | 56°25 | 628-86) 34° 
-94 | 2440 | 472°57 |11°82| 90 | 56°25 | 630-64] 34° 
-94 | 2444 | 473°29 |11°84| 90 | 56°25] 631-38) 34: 
‘00 | 2453 | 475°14 |11°88) 90 | 56°25) 633-27) 34° 
‘00 | 2457 | 475°86 | 11°90) 90 | 56°25) 634-01) 34° 
-O07 | 2466 | 477-60 |11°95) 90 | 56°25) 635°80) 34° 
Oye 2571 | 478750) 111997) 90) | 56°25) 636" 72)) 34¢ 
-07 | 2478 | 480-11 | 12°00] 90 | 56°25) 638-36} 34° 
"13 | 2487 | 481-84 |12°05| 90 | 56°25) 640°14| 34° 
-13 | 2491 | 452°57 |12°07| 90 | 56°25) 640°89) 35° 
-19 | 2502 | 484-88 |12°12] 100 | 62°50 | 659°50| 35° 
9 | 2506 | 485°60 | 12°14) 100 | 62°50) 660-24) 35° 
-28 | 2514 | 487°24 |12°18] 100 | 62°50 | 661-92) 35° 
-23 | 2519 | 488°14 | 12°20] 100 | 62°50] 662°84) 35° 
*32 | 2528 | 489°90 | 12°25) 100 | 62°50) 664°65| 35° 
+82 | 2532 | 490°62 |12°27| 100 |62°50/|665°39) 35° 
*32 | 2539 | 492-23 |12°31) 100 | 62°50 | 667°04) 35° 
+32 | 2544 | 493-13 |12°33] 100 | 62-50 | 667°96) 35° 
-38 | 2553 | 494-86 | 12°40] 100 | 62°50) 669°76| 35° 
*38 | 2557 | 496°58 | 12°42) 100 | 62°50/671°50)| 36° 
-45 | 2567 | 498-50 | 12°46) 100 | 62°50] 673-46) 36° 
*45 | 2071 | 499-22 |12°48) 100 | 62°50) 674-20) 36° 
-51 | 2579 | 499-89 |12°50| 100 | 62°50) 674-89) 36° 
-51 | 2583 | 500°61 | 12°52) 100 | 62°50/675-63| 36° 
-57 | 2598 | 502-52 |12°56| 100 | 62°50/|677°58)| 36° 
*57 | 2597 | 503°24 |12°58} 100 | 62°50) 678°32) 36° 
-57 | 2606 | 505°42 | 12°64} 100 | 62°50) 680°56) 36° 
-57 | 2610 | 506-14 | 12°65} 100 | 62°50) 681-29) 36° 
-63 | 2619 | 507°88 | 12°70} 100 | 62°50 | 683-08} 36° 
-70 | 2629 | 509-81 |12°75| 100 | 62°50 | 685-06) 37° 
-76 | 2637 | 511°47 | 12°78} 100 | 62°50 | 686-75) 3 
-76 | 2641 | 512°19 | 12°81] 100 | 62°50 | 687-43 | 37° 
-82 | 2650 | 513-92 |12°85} 100 | 62°50 | 689-27) 37° 
-82 | 2655 | 514-82 |12°87) 100 | 62°50 | 690-19) 37° 
-82 | 2662 | 516°43 |12°91| 100 | 62°50) 691°84| 37° 


240 | 15-85 | 120 
249 | 15-98 | 121 
, 249, | 15-98 | 121 
244 | 16-11 | 122 
244 | 16-11 | 122 
245 | 16-17 | 123 
245 | 16-17 | 123 
247 | 16-31 | 124 
248 | 16-37 | 124 
248 | 16-37 | 124 
250 | 16-50 | 125 
250 | 16-50 | 125 
252, | 16-63 | 126 
252 | 16-63 | 126 
253 | 16-70 | 127 
253 | 16°70 | 127 
255 | 16°83 | 128 
255 | 16°83 | 128 
256 | 16-90 | 128 
258'| 17-03 | 129 
258 | 17-03 | 129 
E 260 | 17-17 | 130 
4 260 | 17°17 | 130 
: 261 | 17°23 | 131 
: 261 | 17°23 | 131 
: 263 | 17°36 | 132 
263 | 17°36 | 182 
264 | 17°43 | 132 
264 | 17°43 | 132 
266 | 17°56 | 133 
266 | 17°56 | 133 
268 | 17:69 | 134 
268 | 17°69 | 134 
269 | 17°76 | 135 
269 | 17°76 | 135 
271 | 17°89 | 136 
271 | 17°89 | 136 
272, | 17°95 | 136 
272 | 17-95 | 136 
274 | 18-09 | 137 
276 | 18°23 | 138 
277 | 18°29 | 139 
277 | 18-29 | 139 
279 | 18°42 | 140 
279 | 18°42 | 140 
280 | 18°49 | 140 
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266 ELECTRIC CABLES 


TasBLE No. 129.—Srernt Tare ARMOUR. 


Di Paper Jute Steel Tape Jute 
iam. 
over eel 
ci Cilog. Dimen- | Kilog. 3 Kilog. 
Lead, | Kilog. Brie Kilog Dye. ae a : | Price, - Price, 
Dail per hilli ess billings ee ue shillings P shillings 
km, | S20ng8; km, | Shilling mm. km. kn. 


9°20 | 175 | 71°75 | 48x1 | 1873 | 3837-14 | 175 | 71-75 
176 | ‘72-16 | 43x1 | 1877 | 337-86 | 176] 72-16 


09 ts OD 
bee ie | 
er) 
bo bo 
o2 OO 
eo 
to 
ca) 


Soule Ze 9°20 | 176 | 72°16 | 43x1 | 1881 | 388-58 | 176 | 72-16 
SoG || We} 9°20 | 177 | 72°57 | 43x1 | 1886 | 339-48 | 177 | 72-57 
38-0 | 23 9°20 | 178 | 72°98 | 43x1 | 1890 | 340-20 | 178 | 72-98 
38°1 23 9°20 | 178 | 72°98 | 43x1 | 1895 | 341-10 | 178 | 72-98 
38°2 | 23 9°20 | 179 | 73:39 | 43x1 | 1899 | 341-82 | 179 | 73-39 
38°3 3 9°20 | 179-| 73°39 | 48x1 | 1903 | 342-54 | 179 | 73-39 
38°4 | 24 9°60 | 180 | 73-80 | 43x1 | 1908 | 343-44 | 180 | 73-80 
38°5 | 24 9°60 | 180 | 73-80 | 48x1 | 1912 | 344-16 | 180 | 73-80 
38°6 | 24 9°60 | 181 | 74:21 43x1 | 1916 | 344-88 | 181 | 74-91 
38°7 | 24 9°60 | 181 | 74-21 43x1 | 1920 | 345-60 | 181 | 74-21 
38°8 | 24 9:60 | 182 | 74:62 | 48x1 | 1925 | 346-50 | 189 74°62 
388°9 | 24 9°60 | 182 | 74:62 | 48x1 | 1929] 347-29 | 189 74°62 
39°0 | 24 9°60 | 183 | 75-03 3x1 | 1933 | 347-94 | 188 | 75-08 
39° 1 24 9°60 | 183 | 75-03 | 483x1 | 1988 | 348-84 | 183 75°03 
39°2 | 24 9°60 | 184 | 75:44 | 43x1 | 1942 | 349-56 184 | 75°44 
39°3 | 24 9°60 | 185 | 75°85 | 48x1 | 1946] 350-28 185 | 75°85 
39°4 | 24 9°60 | 185 | 75°85 | 43x1 | 1950] 351-00 | 185 75°85 
39°5 | 24 9°60 | 186 | 76°26 | 43x1 | 1955 | 351-90 186 | 76°26 
396) ) 24: 9°60 | 186 | 76°26 | 43x1 | 1959] 359-62 186 | 76°26 
39°7 | D4. 9°60 | 187 | 76°67 | 48x1 | 1963 | 353-34 187 | 76°67 
39°8 | 24 9°60 | 187 | 76°67 | 48x1 | 1967 354°06 | 187 | 76°67 F 
39°9 | 24 9°60 | 188 | 77-08 | 48x1 | 1972 354°96 | 188 | 77:08 
40°0 | 24 9°60 | 188 | 77-08 | 48x1 | 1976 355°68 | 188 | 77:08 
40°1 25 | 10-00 | 189 | 77°49 | 48x] 1980 | 356-40 | 1x9 | 77-49 
40°2 | 25 | 10-00 | 189 | 77-49 43x1 | 1985 | 3857-30 | 189 | 77-49 
40°3 | 25 | 10-00 | 190 | 77:90 43x1 | 1989 | 358-02 | 190 | 77-90 
40°4:| 25 | 10-00 | 191 | 78-3 43x1 | 1993 | 358-74 | 191 | 78-31 
40°5 | 25 | 10-00 | 191 | 78-31 431 | 1998 | 359-64 | 191 | 78-31 
40°6 | 25 | 10-00 | 192 | 78-79 43x1 | 2002 | 360°36 | 192 |-78-72 
40°7 | 25 | 10-00 | 192 | 78-79 43x1 | 2007 | 361-26 | 192 | 78-79 
40°8 | 25 | 10-00 | 193 79°13 | 43x1 | 2011 | 361-98 | 193 TI AS 
40°9 | 25 | 10:00 | 193 79°13 | 43x1 | 2015 | 362-70 | 193 19°18 
41:0 | 25 | 10:00 | 194 79°54 | 43x1 | 2019 | 363-42 | 194 79°54 
eat LOT 25 | 10°00 | 195 | 79-95 43X1 | 2024 | 364-32 | 195 | 79-95 
41°2 | 25 | 10:00 | 196 80°36 | 43x1 | 2028 | 365-04 196 | 80°36 
41-3 | 25 | 10-00 | 197 80°77 | 43x1 | 2032 | 365-76 197 | 80°77 
41°4 | 25 | 10:00 | 198 81°18 | 48x1 | 2036 | 366-48 198 | 81:18 
41°5 | 25 | 10-00 | 198 81°18 | 43x1 | 2041 | 367-38 198 | 81°18 
41°6 | 25 | 10-00 | 199 81°59 | 43x1 | 2045 | 368-10 199 | 81:59 
41°7 | 26 | 10-40 | 199 81°59 | 43x1 | 2049 | 368-82 199 | 81-59 
41°8 | 26 | 10:40 | 199 81°59 | 48x1 | 2054 | 369-72 199 | 81-59 
41°9 | 26 | 10-40 | 200 82°00 | 48x1 | 2058 | 370-44 200 | 82-00 
Boon 26 | 10°40 | 200 | 82-00 43x1 | 2062 | 371-16 | 200 82-00 


26 | 10°40 | 200 | 82-00 43X1 | 2066 | 371-88 | 200 | 82-00 


THEIR CONSTRUCTION AND COST. 267 


(All Weights and Prices are per Kilometre.)—continued. 


Total 
Tar CEOS cor cicut|)- Total. || wrasse Shop Diam 
of Mate-| Price | 93 per | Wages,| Ex- Total | ‘over 
Kilog. Pres Kilog. | Price rials, a ee cent , |shillings! penses, ee Lead, 
= rice, | : By erica 4 shillings 
ans shillings ae shillings Sea shillings paitings enaioee guess 
, 3 


*82 | 2666 | 517°15 | 12°93} 100 | 62°50 | 692-58) 37: 
°89 -|°2675 | 518-89 | 12-97] 100 | 62°50 | 694-36] 37° 
*89 | 2679 | 519°61 |12°99| 100° | 62°50) 695-10) 37° 
“95 | 2689 | 521°52 | 13-04) 100 | 62°50} 697-06 | 37- 
“01 | 2697 | 523-19 |13-08] 100 | 62°50) 698-77) 38: 
“01 | 2702 | 524°09 |13-10| 105 | 78-75 | 720-94) 38: 
207 | 27) 257829) 13°05) 10a, 7875) 722-72. \ 38" 
*O7 | 2715 | 526-54 113-17) 105 | 78-75 | 723°46)| 38° 
[07 |) 2724.) 528272) 13°22) 105 \78r75\725°69 | 38" 
“O07 | 2728 | 529°44 |13°24) 105 | 78-75 | 726-43) 38° 
Tt 2730) Odk 19 1328) LOD | 78e7o T2822) 38" 
1A 2741 581-91 43°30) LOS) | 78275) 72829638" 
-20 | 2751 | 533°82 |13°35| 105 | 78-75 | 730°92) 38° 
*20 | 2755 | 534°54 |13°36| 105 | 78°75) 731°65| 38° 
-96 | 2763 | 536°21 |13°41) 105 |78°75 | 733-37) 39° 
-26 | 2768 | 537-11 | 13°43) 105 | 78°75 | 734°29| 39° 
-33 | 2777 | 588°85 |13°47) 105 | 78°75 | 736°07 | 39° 
-33 | 2784 | 540°45 13°51] 105 | 78°75) 737-71) 39° 
*33 | 2788 | 541°17 |138°53| 105 |78°75 | 738°45 | 39° 
2798 | 543-08 |13°58| 105 | 78°75 |740°41) 39° 
-39 | 2802 | 548°80 |13°59| 105 |78°75)741°14)| 39° 
“45 | 2811 | 545°53 |13°64| 105 | 78°75 )'742°92) 39° 
-45 | 2815 | 546°25 |13°66| 105 |78°75)743°66| 39° 
-52 | 2824 | 548-11 |13°70| 105 |78°75)'745°56| 39° 
-52 | 2828 | 548°86 |13°72| 105 | 78°75 | 746°33) 46° 
-58 | 2888 | 550°96 |13°78| 105 | 78°75 |748°49 | 40° 
-58 | 2843 | 551°86 |18°80| 105 | 78°75) 749-41 | 40° 
-58 | 2850 | 553°47 |13°84| 105 |78°75|751°06) 40° 
-64 | 2859 | 555°20 |13°88| 105 | 78°75 |752°83| 40° 
“64 | 2864 | 556°10 |13°90| 105 |78°75|753°75| 40° 
-70 | 2878 | 557°83 | 18°94] 105 |78°75| 755-52) 40° 
-70 | 2878 | 558°73 |13°97| 105 |78°75|756°45 | 40° 
‘77 | 2886 | 560°41 |14°01| 105 |78°75|758°17| 40° 
-77 | 2890 | 561°13 |14°03| 105 |78°75|758°91 | 40° 
-83 | 2899 | 562-86 |14°07| 105 |78°75|760°68| 41° 
-83 | 2907 | 564°65 | 14°12} 105 | 78°75) 762°52) 41° 
314 | 20°73 | 157 -89 | 2916 | 566°38 | 14°16) 105 | 78°75) 764°29 | 41° 
316 | 20°86 | 158 -96 | 2925 | 568°12 | 14°20) 105 | 78°75) 766-07) 41° 
317 | 20°98 | 159 10°02 | 2933 | 569-79 |14°24| 105 |'78°75|767°78| 41° 
317 | 20°98 | 159 |10-02 | 2938 | 571°69 |14°29| 105 |78°75|769°73) 41° 
319 | 21-06 | 160 |10-08 | 2947 | 572°42 |14°31| 105 | 78°75) 770-48) 41° 
319 | 21-06 | 160 [10°08 | 2952 | 573-54 | 14°34] 105 | 78°75 | 771°63| 41° 
319 | 21-06 | 160 [10°08 | 2957 | '574°44 |14°36| 105 | 78°75 | 72°55) 41° 
320 | 21°13 | 160 |10°08 | 2964 | 576°05 | 14°40, 105 | 78°75) 74°20) 41° 
390 | 21°13 | 160 |10-08 | 2968 | 576°77 | 14°42) 105 | 78°75 |774°90| 42° 
320 | 21°13 | 160 |10°08 | 2972 | 577°49 | 14°44) 110 | 82°50 | 784°43 


280 | 18°49 | 140 
282 | 18-62 | 141 
282 | 18°62 | 141 
284 | 18°75 | 142 
285 | 18°82 | 143 
285 | 18°82 | 143 
287 | 18°95 | 144 
287 | 18-95 | 144 
288 | 19-01 | 144 
288 | 19-01 | 144 


OOWMWMMOUOOOOOOOOOOOOOWOOUOOMOUONOUOUODOODMONOOUONDDOD 
ise) 
le) 


: 290 | 19°15 | 145 
4 290 | 19°15 | 145 
: 292 | 19°28 | 146 
292 | 19-28 | 146 
293 | 19°35 | 147 
3 293 | 19°35 | 147 
295 | 19°48 | 148 
296 | 19°54 | 148 
ae 296 | 19°54 | 148 
298 | 19-67 | 149 
4 298 | 19-67 | 149 
300 | 19-80 | 150 
300 | 19°80 | 150 
301 | 19°87 | 151 
301 | 19°87.| 151 
303 | 20°00 | 152 
308 | 20°00-| 152 
304 | 20°07 | 152 

306 | 20°20 | 153 
306 | 20°20 | 153 
808 | 20°83 | 154 
308 | 20°33 | 154 
309 | 20°40 | 155 
3C9 | 20°40 | 155 
311 | 20-°53'| 156 
312 | 20°60 | 156 
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268 ELECTRIC CABLES 


TasiE No. 129.—Srre, Tarr ARMOUR. 


Paper Jute Steel Tape Jute 
Diam. 
over ie 

i ci | Kilog. : Kilog. ! 
Head, |, Kilog. Price, nie Price, | Dimensions,| — Price, ere Price, 
a e shillings ey shillings} mm. ean shillings | jy. | shillings 


2°41 | 43x1 ‘| 2070 


4292 26 | 10°40 | 201 | 82 372°60 | 201 | 82-41 
42°3 | 26 | 10-40 | 201 | 82-41 | 48x1 | 2075 | 373-50 | 201 | 82-41 
42°4 | 26 | 10-40 | 202 | 82-82 | 43x1 | 2079 | 374°22 | 202 | 82-82 
42°35 | 26 10°40 | 202 | 82-82 | 43x1 | 2084 | 375-12 | 202 | 82-82 
42°6 | 26 10°40 | 203 | 83-23 | 48x1 | 2088 | 375-84 | 203 | 83-23 
42°7 | 26 | 10-40 | 203 | 83:23 | 48x1 | 2092 | 376-56 203 | 83-23 
42°8 | 26 10°40 | 204 | 88°64 | 48x1 | 2097~..377-46 | 204 | 83-64 
42-9 | 26 | 10°40 | 204] 83-64 | 43x1 2101 | 378-18 | 204 | 83-64 
43°0 | 26 10°40 | 205 | 84-05 | 43x1 2105 | 378:90 | 205 | 84-05 


431 26 10°40 | 205 | 84°05 | 55x1:- 
43°2 | 26 10°40 | 206 | 84°46 | 55x1- 
43°3 | 26 10°40 | 206 | 84°46 | 55x1- 
43°4 | 27 | 10°80 | 207 | 84:87 | 55x1- 


| 2282 | 410°76 | 206 | 84:46 
2287 | 411-66 | 206 | 84-46 
| 2292 


| 
| 2278 | 410-04 | 205 | 84-05 


412-56 | 207 | 84:87 


veo || Wie 10°80 | 208 | 85-28 | 55x1-1 | 2296 | 413-28 | 208 | 85-98 
vO 27. 10°80 | 209 | 85-69 | 55x1-1 | 2301 | 414-18 | 209 | 85-69 
Zo Ti a) 2) 10°80 | 209 | 85°69 | 55x1 2306 | 415°08 | 209 | 85-69 
cate ey | 10°80-)-210 | 86°10 | 55x1-1 | 2310 | 415-80 | 210 86°10 
43°9 | 27 | 10°80 | 210 | 86:10 | 55x1 2315 | 416°70 | 210 | 86-10 
44-0) 27 | 10°80 | 211 | 86°51 | 551 2319 | 417°42 | 211 | 86°51 
44°] 27 | 10°80 | 211 | 86°51 | 55x1 2324 | 418°32 | 21] | 86°51 
44°2 | 27 | 10°80 | 212 | 86:92 | 55x1 2328 | 419-04 | 212 | 86-92 
44°3 | 27 | 10°80 | 213 | 87-33 | 55x1 2333 | 419°94 | 213 | 87:33 
Be Ae D7, 10°80 | 213 | 87°38 | 55x1 2338 | 420°84 | 218 | 87-33 


44°5 | 27 | 10°80 | 214 | 87°74 | 55x1- 
27 10°80 | 214 | 87°74 | 55x1- 
27 10°80 | 215 | 88°15 | 55x1- 
27 10°80 | 215 | 88-15 | 55x1> 


2342 | 421°56 | 214 | 87-74 
2347 | 422-46 | 214 | 87-74 
2352 | 423°36 | 215 | 88-15 
2356 | 424°08 | 215 | 88:15 


HHS 
ee 
D~ICd 


Fite ee MS hem Ft df) rt Fe fd ed ffl sm dp off pfu oe: ok eds Joed) oer oe Poa 


44°9 ) 27 | 10°80 | 216 | 88-56 | 55x1- 2361 | 424°98 | 216 | 88-56 
45°0 | 27 | 10°80 | 216 | 88-56 | 55 x 2365 | 425°70 | 216 | 88-56 
45°] 28 | 11°20 | 217 | 88:97 | 551: 2370 | 426°60 | 217 | 88-97 
45°2 | 28 | 11°20 | 218 | 89-38 | 55x1- 2375 | 427-50 | 218 | 89-38 
45°3 | 28 11°20 | 218 | 89°38 | 55x1- 2379 | 428°22 | 218 | 89:38 
45°4 | 28 "| 11-20 | 219 | 89-79 oo x1 2384 | 429-12 | 219 | 89-79 
LOW eas 11°20 | 219 | 89°79 | 55x1- 2389 | 430-02 | 219 | 89-79 
45°6 | 28 | 11-20 | 220 | 90-20 55x 1: 2393 | 430°74 | 220 | 90-20 
40°7 | 28 | 11-20 | 221 | 90-61 55x 1° 2398 | 431°64 | 221 | 90-61 
45°8 |} 28 | 11°20 | 221 | 90-61 55x 1° 2403 | 482-55 | 221 | 90-61 
45°9 | 28 | 11-20 | 229 | 91-09 05 x1: 2407 | 433-22 | 229 | 91-09 
46°0 | 28 | 11:20 | 229 | 91-02 00 xX 1° 2412 | 434°12 | 222 |-91-02 
46-1 28 | 11°20 | 223 | 91:48 | 55x1- 2416 | 434°84 | 293 | 91-43 
46°2 | 28 | 11-20 | 223 | 91-48 95 xX 1: 2421 | 435°74 | 223 | 91-43 
46°3 | 28 | 11°20 | 294 | 91-84 | 55 Seal 2426 | 436°64 | 224 | 91-84 
46-4 | 28 | 11°20 | 294 | 91-84 | 55 xl 2430 | 437-40 | 224 | 91-84 
46°5 | 28 | 11°20 | 225 | 99-95 | 55 SGLS 2435 | 438°30 | 225 | 92-95 
46°6 | 28 | 11:20 | 225 | 92-95 | 55 x1: 2440 | 439-20 | 225 | 92-25 
46°7 | 29 | 11°60 | 226 | 92-67 50x 1° 2444 | 439°92 | 296 | 92-67 


THEIR CONSTRUCTION AND COST. 


(All Weights and Prices are per Kilometre.)—continued. 
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Tar 


Compound 


Price, 
km, | shillings 


Kilog. 


Price, 
_ shillings 


Total 
Weight 
of Mate- 

rials, 

kilog. 
per km. 


Materials, 


shillings 


Waste 
24 per 
cent., 


shillings) 


Wages, 
shillings 


Shop 
Ex- 
penses, 
shillings 


Total 
Price, 
shillings 


Diam. 
over 
Lead, 
mm. 


322 | 21° 
322 | 21- 
324 | 21°% 
324 | 21- 
325 | 21° 
325 | 21° 


-15 
“15 
| 
721 
“27 
27 
ee 
Oaes 
23M: 
“34 
40 
40 
46 
“52 
“99 
“59 
“09 
“59 
65 
“69 
arf 
*78 
78 
“84 
84 
84 
84 
-90 
*90 


2981 
2986 
2995 
3000 
3008 
3012 
3022 
3026 
3033 
3206 
3215 
3220 
3231 
3239 
3249 
3254 
3261 
3266 
3275 
3280 
3289 
8298 
3303 
3312 
3317 
3325 
3329 
3339 
3343 
8354 
3363 
3367 
3377 
3382 
3389 
3399 
3404 
3413 
3418 
3426 
3431 
3441 
3445 
3453 
3458 


3468 


579° 
580° 
581° 
582° 
584° 
585° 
087° 
587° 
589° 
620° 
622° 
623° 
625° 
627° 
629° 
629° 
631° 
632° 
634° 
635° 
637° 
638° 
639° 
641° 
642° 
644° 
644° 7: 
646° 
647° 
649° 
651° 
652° 
654° 
655° 
656° 
658° 
659° 
661° 
662- 
663° 
664° 
666° 
667° 
669° 
670° 
672° 


14°48 
14°50 | 


110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
115 
116 
115 
120 
120 
120 
120 
120 
120 
120 


82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°50 
82°30 


786° 
787° 
788° 
789° 
Waits 
792° 
794° 
USK 
796° 
Spee) o 
830° 
831- 
833° 
835° 
837° 
838° 
839° 
840- 


842°: 


852° 
854° 
855° 
856° 
858° 
859° 
861° 
862° 
864° 
864° 
867° 


869°< 


869° 
871° 
872° 
874" 
876° 
877° 
878° 
880° 
890° 
591° 
893° 
894° 
895° 
896° 
898° 


21 
13 
89 
82 
o+ 
28 
25 
48) 
63 
54 
32 
24 
62 
32 
31 


42° 
Au 
42° 
42° 
42- 
42° 
42° 
42° 
coe 
43° 
43° 
43° 
43° 
aoe 
43° 
ASe 
aoe 
43° 
ARSE 
44° 
4a 
aa 
a4 
44° 
44° 
44° 
44° 
44° 
45° 
45° 
45° 
45° 
45° 
45° 
45° 
exiy 
AS” 
45° 
46" 
46° 
46° 
46° 
46° 
46° 
46° 
46° 


TSM WN HOH DADNBEWNHOODURDUIFWNHOCODABDAPWNH OO OND oH Wh 


270 ELECTRIC CABLES 


TaBLe No. 129.—Srern Tapr Armour. 


| 


Diam Paper Jute | Steel Tape Jute 
Lead, | Kilog reel eee ne < 

é "| Price, | "| Price, Dimensions,| 2 °8* Price, v8 ice, 
mm. | a shillings | re | shillings mm. as | shillings | ae! shillings | 

d : ted 

46°8 | 29 11°60 | 227 | 93°07 | 55x1-1 | 2449 | 440°82 297 | 93-07 
ZUSO) || ors) TV-60 | 227 93°07 | 55x 1-1 | 2453 | 441-54 | 297 93°07 
47-0 | ¥9 11-60 | 228 3°48 | 55x1°1 | 2458 | 442-44 | 298 | 93-48 
47-1 29 11°60 | 228 | 93-48 | 551-1 | 2463 | 443-84 | 998 | 93-48 
47-2 | 929 11-60 | 22g 93°89 | 55x1-1 | 2467 | 444-06 | 299 | 93-89 
47-3 | 29 | 11-60 | 229 93°89 | 55x11 | 2472 | 444-96 | 999 | 93-89 
47°4 |= 29 11°60 | 230 | 94:30 | 55x 1-1 | 2477_| 445-86 | 230 | 94-30 
47°5 29 11°60 | 230 | 94°30 | 55x1-1 | 2481 | 446-58 | 930 | 94°30 
47°6 | 29 | 11-60 | 2314 94-71 5d xX1-t | 2486 | 447-48 | 231 | 94-7] 
47°7 | 29 11°60 | 231 94°71 | 55x1°1 | 2450 | 448-20 | 931 94°71 
AES |) 88) 11°60 | 232 | 95-12 | 55x1°1 | 2495 } 449-10 | 232 | 95-12 
a7 a 2) 11°60 | 282 95°12 | 55x1-1 | 2500 | 450-00 | 239 95°12 
48:0] 29 11°60 | 233 | 95-53 | 551-1 | 2504 | 450°72 | 233 05253 
48-1 29 11-60 | 233 | 95-53 | 55x1°1 | 2509 | 451-62 | 233 | 95-53 
48:2} 29 11-60 | 234 | 95-94 | 551-1 | 9514 452-52 | 234 | 95-94 
48°3 | 29 11°60 | 235 96°35 ; 55x1-1 | 2518 | 453-94 235 | 96°35 
48°4 ] 30 12-00 | 235 96°35 | 55x1°1 | 2523 | 454-14 235 | 96°35 
48:5 | 30 12°00 | 236 | 96°76 | 55x1:1 | 2597 454-86 | 236 | 96-76 
48°6 | 3 12-00 | 236 | 96°76 | 55x1-1 | 2532 455-76 | 236 | 96-76 
48°7 | 80 12-00 | 237 97°17 | 55x 1-1 | 2537 | 456-66 237 | 97°17 
48°8 | 38 12-00 | 23 97°17 | 55x 1-1 | 2541 | 457-38 237 | 97°17 
£339) 530 12-00 | 238 97°58 | 55x 1-1 | 2546 | 458-98 238 | 97-58 
49-0 | 30 12-00 | 238 97°58 | 55x11 | 2550 | 459-00 238 | 97-58 
49-1 3 12°00 | 239 | 97-99 | 551-1 | 2555 459-90 | 239 | 97-99 
4952) +30 12°00 | 240 | 98-40 | 55x1:1 2560 | 460-80 | 240 | 98-40 
49°3 | 30 | 12-00 | 240) 98-40 0oX1'1 | 2564 | 461-52 | 940 98-40 
49-4} 30 | 12-00 | 241 98°81 | 55x1:1 | 2569 462-42 | 241 | 98-8] 
49°5 | 80 12°00 | 242 | 99:22 | 55yx1°1 2573 | 463-14 | 242 | 99-99 
49°6 | 3 12°00 | 242 | 99-29 55x 1:1 | 2578 | 464-04 242 | 99-99 
49:7] 30 | 12-00 | 243 | 99-68 | 55x1-1 | 2583 | 464-94 | 943 | 99-00 
49°8 | 80 12-00 | 243 99°63 | 55x 1:1 | 2588 465°84 | 243 | 99-63 
49°9./ 30 12°00 | 244 | 100-04 95x 1'1 | 2592 | 466-56 244 100-04 
90°0 | 30 | 12-00 | 244 | 100-04 55x1°1 | 2597 | 467-46 244 100-04 
50°1 31 12°40 | 245 | 100-45 55x 1-1 | 2601 | 468-18 245 |100°45 
o0%2 | <3 12°40 | 245 | 100-45 | 55 x11 | 2606 | 469-08 | 245 100-45 
50°3 | 31 12°40 | 246 | 100°86 | 55x1:1 2611 | 469-98 | 246 100°86 
50°4 ) 381 12°40 | 247 | 101-27 | 55y1-1 2615 | 470-70 | 247 101-27 
a0) | 31 12°40 | 247 | 101-27 | 55x4-1 2620 | 471-60 | 247 1101-97 
90°6 | 381 12°40 | 248 | 101-68 55x 1+1 | 2624 | 479-39 248 101-68 
50°7 | 31 12°40 | 248 | 101-68 | 55x1°]1 2629 | 473-22 | 948 101-68 
50°8 | 31 12°40 | 249 | 102-09 55x 1-1 | 2634 | 474-19 249 |102-09 
50°9 | 31 12°40 | 250 | 102-50 55X1+1 | 2638 | 474-94 250 /102-50 
51°0 | 31 12°40 | 251 | 102-91 5D X1+1 | 2643 | 475-74 251 102-91 
51°1 31 12°40 | 251 | 102-9] 55x 1'1 | 2648 | 476-64 251 /102°91 
ae 31 12°40 251 | 102°91 | 55x1-1 2652 | 477-36 | 251 102-91 

Sil el 12°40 | 252 | 103-392 5d5X1°1 | 2657 | 478-26 252 |103°32 


THEIR CONSTRUCTION AND COST. 271 


(All Weights and Prices are per Kilometre.)—continued. 


Total 


Tar Compound : > 
aN ie Weight oes Waste} Shope Diam. 
Kilog ae Kilog Sas of a a hilling, see aoe one 
A Sees 8, . cent., shillings) penses, sie. 2. | lead, 
Price, Price, A Materials, | 7; ye | shill 7 
km, | Shillings) fm, shillings oe shillings’ |S2"lgs shillings) SUNS | mm. 


363 | 23-96 | 182 | 11-47| 3477 | 673-99 |16-85| 120 | 90 | 900-84! 46- 
363 | 23-96 | 182 | 11-47] 3481 | 674-71 |16-86| 120 | 90 | 901-57/ 46- 
365 | 24°10 | 183 | 11-53} 3491 | 676-63 |16-91| 120 | 90 | 903-54| 47- 
365 | 24°10 | 183 |11-53| 3496 | 677-53 |16-94| 120-1 90 | 904-47| 47- 
367 | 24°23 | 184 | 11-60] 3505 | 679-18 |16-98) 120 | 90 |906-16| 47: 
367 | 24-23 | 184 | 11-60] 3510 | 680-17 |17-00| 120 | 90 |907°17| 47: 
368 | 24-29 | 184 |11-60/ 3518 | 681-95 |17-05| 120 | 90 | 909-001 47: 
368 | 24-29 | 184 | 11-60} 3522 | 682-67 |17-07| 120 | 90 | 909-74| 47- 
370 | 24°42 | 185 | 11-66] 3532 | 684-58 |17-12) 120 | 90 |911-70| 47: 
370 [24-42 | 185 |11-66| 3536 |.685-30 |17-14| 120 | 90 | 912-44| 47- 
872 | 24°56 | 186 |11-73| 3546 | 687-23 |17-18| 120 | 90 |914:41| 47: 
372 | 24-56 | 186 | 11-73) 3551 | 688-13 |17-20] 120 | 90 | 915-331 47- 
373 | 24°62 | 187 |11-79| 3559 | 689-79 | 17-25! 120 | 90 |917-04/ 48- 
373 | 24°62 | 187 |11-79| 3564 |.690-69 | 17-27] 120 | 90 |917-96) 48- 
375 | 24°75 | 188 | 11-35] 3574 | 692-60 |17-31| 120 | 90 | 919-911 48- 
376 | 24°82 | 188 | 11-85] 3581 | 694-21 |17-35! 120 | 90 | 921-56] 48- 
376 | 24°82 | 188 |11-85| 3587 | 695-61 |17°39| 120 | 90 | 923-00] 48- 
378 | 24°95 | 189 |11-91| 3596 | 697-24 |17-43| 120 | 90 | 924-67] 48. 
378 | 24°95 | 189 |11-91| 3601 | 698-14 |17-45| 120 | 90 | 925-59! 48- 
380 | 25-08 | 190 | 11-98] 3611 | 700-06 |17-50| 120 | 90 | 927-56] 48: 
380 | 25-08 | 190 |11-98| 3615 |.700-78 | 17°52} 120 | 90 | 928-30] 48- 
381 | 25-15 | 191 | 12-04] 3624 | 702-63 }17-56/ 120 | 90 | 930-19] 48- 
381 | 25-15 | 191 | 12-04] 3628 | 703-35 |17°58| 120 | 90 | 930-93] 49- 
383 | 25-28 | 192 | 12-10] 3638 | 705-26 |17-63| 120 | 90 | 939-89] 49- 
384 | 25-35 | 192 |12-10| 3646 | 707-05 | 17-67] 120 | 90 | 934-72] 49- 
384 | 25-35 | 192 |12-10| 3651 | 707-77 |17-70| 120 | 90 | 935-47] 49- 
386 | 25°48 | 193 |12°17| 3660 | 709-69 | 17-74} 120 | 90 | 937-43] 49- 
388 | 25-61 | 194 | 12°23] 3669 | 711-42 |17-78| 120 | 90 | 939-20 49- 
388 | 25°61 | 194 | 12°23] 3674 | 71232 |17-80] 120 | 90 | 940-19] 49- 
389 | 25-67 | 195 | 12-29] 3683 | 714-09 |17°85| 120 | 90 |941-94| 49- 
389 | 25-67 | 195 |12-29| 3688 | 714-99 | 17°87] 120 | 90 |942-86| 49- 
391 | 25-82 | 196 | 12°35| 3697 | 716-81 |17°92| 120 | 90 | 944-73] 49: 
391 | 25°82 | 196 | 12°35| 3702 | 717-71 |17°94| 120 | 90 | 945-56] 50- 
392 | 25°87 | 196 | 12°35] 3710 | 719-70 |17-99| 120 | 90 |947-69] 5o- 
392 | 25-87 | 196 | 12-35] 3715 | 720-70 |18-02| 120 | 90 | 948-72] 50- 
394 | 26-01 | 197 | 12°41] 3725 | 722-52 ]18-06| 120 | 90 | 950-58] 50- 
396 | 26°14 | 198 | 12°48] 3734 | 724-27 |18-10] 120 | 90 | 952-37] 50- 
396 | 26-14 | 198 | 12-48| 3739 | 725-16 |18-13| 120 | 90 |953-29] 50- 
397 | 26-20 | 199 | 12-54] 3747 | 726-82 |18-17| 120 | 90 | 954-99] 50- 
397 | 26-29 | 199 |12-54| 3752 | 727°72 |18-19| 120 | 90 | 955-91] 50- 
399 | 26-34 | 200 | 12°60| 3762 | 729°64 | 18-24} 120 | 90 | 957-88! 5o- 
400 | 26-40 | 200 | 12-60] 3769 | 731-24 |18-28| 120 | 90 | 959-52) 50- 
402 | 26°54 | 201 |12-66| 3779 | 733-16 | 18-33] 120 | 90 |961-49| 51- 
402 | 26-54 | 201 | 12°66) 3784 | 734°10 |18-35| 125-|93-75| 971-20] 51° 
402 | 26-54 | 201 | 12°66] 3788 | 734°78 | 18°37| 125 |93-75| 971-90] 51: 
} 404 | 26-67 | 202 |12-73| 3798 | 736-70 |18-41| 125 |93-75|973-86| 51- 


WHE SODADNE WN OODNABNIBPENHROODUIANERWNHOODIDEBRONMHOODM 


Paiferd ELECTRIC CABLES 


Taste No. 129.—Sreen, Tarr Armour. 


Steel Tape Jute 
Nene Paper Jute | Pp 

over Sea a : 

Lead, | Kilog. : Kilog. | , ie ons | Zilog. | Prios: Kilog. Price: 
Sore i a chillings ta. shillings an fm, | shillings | PS" | shillings 
51 31 | 12°40 | 252 | 103-32 | 55x 1-1 | 2661 | 478-98 | 259 | 103-32 
51 31 | 12°40 | 253 | 103-73 | 55x1-1 | 2666 | 479-88 | 253 | 103-73 
51 31 | 12°40 | 253 | 108-73 | 55x%1-1 | 2671 480°78 | 253 | 103-73 
51 32 | 12°80 | 254 | 104-14 | 55x«1- | 2675 | 481°50 | 254 | 104:14 
51 32 | 12°80 | 254 | 104-14 55X11 | 2680 | 482-40 | 254 | 104-14 
51 32 | 12°80 | 255 | 104°55 | 55x11: 2684 | 483-12 | 255 | 104-55 
52 32 | 12°80 | 255 | 104°55 | 55x 1- | 2689 | 484°02 | 255 | 104°55 
52 32 | 12°80 | 256 | 104-96 | 55x1-1 | 2694-1 484-99 256 | 104°96 
52 32 | 12°80 | 256 | 104-96 | 55x1-1 | 2698 | 485°62 | 256 | 104°96 
52 32 | 12°80 | 257 | 105-37 | 551: 2703 | 486-54 | 257 | 105-37 
52 32°} 12°80 | 258 | 105-78 | 55x1- 2707 | 487-26 | 258 | 105°78 
52 32 | 12°80 | 258 | 105°78 | 55x%1- 2712 | 488-16 | 258 | 105-78 
52° 32 | 12°80 | 259 | 106-19 | 55x1- 2717 | 489-06 | 259 | 106-19 


32 | 12:80 | 259 | 106-19 | 55x11: 
32 | 12°80 | 260 | 106-60 | 55% 1- 
32 | 12°80 | 260 | 106-60 | 55x1° 
32 | 12°80 | 261 | 107-01 | 55x11: 
32 | 12°80-| 262 | 107-42 | 551: 
32 | 12°80 | 262 | 107°42 | 55x1- 
32 | 12°80 | 263 | 107-883 | 55x1- 
33 | 13°20 | 263 | 107-83 | 55x 1: 
33 | 13°20 | 264 | 108-24 | 55x1- 
33 | 13°20 | 264 | 108-24 | 55y1- 
33 | 13°20 | 265 | 108-65 | 55x1- 
33 3°20 | 265 | 108°65 | 55x11: 
33 | 13°20 | 266 | 109-06 | 55x 1- 
33 3°20 | 266 | 109-06 | 55x1- 


2722 | 489-96 | 259 | 106-19 
2726 | 490-68 | 260 | 106-60 
2731 | 491-58 | 260 | 106-60 
2736 | 492-48 | 261 | 107-01 
2740 | 493-20 | 262 | 107-42 
2745 | 494-10 | 262 | 107-42 
2749 | 494-82 | 263 | 107-83 
2754 | 495-72 | 263 | 107-83 
2758 | 496-44 | 264 | 108-24 
2763 | 497-34 | 264 | 108-24 
2768 | 498-24 | 265 | 108-65 
2772 | 498-96 | 265 | 108-65 
2777 | 499-86 | 266 | 109-06 
781 | 500°58 | 266 | 109-06 


CUOt Or Or Or or Or Or Or OF OD OV Or OF 
= He oD 09 CO 02 09 0 09 09 OD OO BD DO 


OOAA AR WOM SOHABAROOESCOAA AHN SSHIDAK ON U Oba 


54 33 | 13°20 | 267 | 109-47 | 55x1- 2786 | 501°48 | 267 | 109-47 
54 33 | 13°20 | 268 | 109-88 | 55x 1- 2791 | 502°38 | 268 | 109-88 
o4 33 | 13°20 | 268 | 109°88 | 55x 1- 2795 | 503°16 | 268 | 109-88 
54 33 | 13°20 | 269 | 110°29 | 55x1- 2800 | 504°06 | 269 | 110-29 
o4 33 | 13°20 | 270 | 110°70 | 55x1- 2805 | 504:96 | 270 | 110-70 
54° 33 | 13°20 | 270 | 110°70 | 551° 2809 | 505°68 | 270 | 110-70 
o4 33 | 13°20 | 271 | 111-11 | 55x1- 2814 | 506°58 | 271 | 111-11 
o4 33 | 13°20 | 271 | 111°11 | 55%1- 2818 | 507°30 | 271 | 111-11 
o4° 33 | 13°20 | 272 | 111-52 | 551° 


2823 | 508°20 | 272 | 191-59 
2828 | 509°10 | 272 | 111-52 
2832 | 509°82 | 273 | 111:°93 
2837 | 510°72 | 273 | 111-93 
2842 | 511-62 | 274 | 112-34 
2846 | 512-28 | 274 | 119-34 
2851 | 513+18 | 275 | 119-75 


or 
or 


33 3°20 | 272 | 111-52 | 55x 1- 
34 | 13°60 | 273 | 111-93 99x 1> 
34 | 13°60 | 278 | 111-93 | 55 SeuE 
34 | 13°60 | 274 | 112-34 | 55 sgl 
34 | 13°60 | 274 | 112°34 55 x1° 
34 |.13°60 | 275 | 112-75 do xX 1> 


55° 
Bo- 
55°! 
5b: 


55° 


_ 
A at Ratt Pet Pett Fath fk at fmt fr fff fat fro fool) ft! ord: fl ido foal) fod fod Jot jf! fd fo pl foc Ped’ onl pod ed eed ed ed 
— 


55° 34 | 13°60 | 275 | 112-75 55x 1> 2855 | 513-90 | 275 | 119-75 
55° 34 | 13°60 | 276 | 113-16 5dx1> 2860 | 514-80 | 276 | 113-16 
59° 34 | 13°60 | 276 | 113-16 50x 1° 2865 | 515*70 | 276 | 113-16 
55° 34 | 13°60 | 277 | 113-57 50 x1 


‘1 | 2869 | 516-42 | 277 | 113-57 


THEIR CONSTRUCTION AND COST. 


(All Weights and Prices are per Kilometre.) —continued. 
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Total 

ae beikay Seis? Weight ta Waste Shop Diam. 
Kilog. Kilog | of eae nee scien Price Teed 

») Pri 3 i rep ; 2B ils enses, aa ead, 
os shillings Ue shillings ee piers Paulings ehilings | ron 
404 | 26-67) 202 | 12°73) 3802 | 737°42/18°43| 125 | 93-75 | 974-60 | 51°4 
405 | 26-74. 203 |12°79| 3811 | 739-27) 18°48) 125 | 93-75 | 976°50 | 51°5 
405 | 26-74) 203 | 12-79) 3816 | 740°17|18°50| 125 | 93°75 | 977-42) 51°6 
407 | 26-86} 204 | 12°85] 3826 | 742°29|/18°56| 125 | 93°75 | 979-60 | 51°7 
407 | 26-86] 204 | 12°85] 3831 | 743-19)18°58} 125 | 93°75 | 980°52 | 51°8 
408 | 26-93] 204 |12-85| 3838 | 744°80|18°62| 125 | 93°75 | 982:°17 | 51-9 
408 | 26-93] 204 | 12-85} 8843 | 745-70] 18°64} 125 | 93-75 | 983°09 | 52-0 
410 |27-06| 205 |12-92| 3853 | 747-62)18-°69) 125 | 93-75 | 985-06 | 52-1 
410 |27-06| 205 | 12-92] 8857 | 748-°34/18-71| 125 | 93°75 | 985-80 | 52-2 
411 |27-13)| 206 | 12-98) 3866 |'750°19| 18°75] 125 | 93°75 | 987-69 | 52°3 
413 |27-26| 207 | 13-04] 3875 | 751°93| 18-80} 125 | 93°75 | 989°48 | 52-4 
413 | 27-26| 207 | 13-04] 3880 |'752°81|18°82) 125 | 93°75 | 990°38 | 52°5 
415 |27°40| 208 | 13-11] 3890 | 754°75|18°87| 125 | 93-75 | 992°37 | 52°6 
415 |27-40| 208 | 13°11] 3895 | 755°65| 18°89] 125 | 93°75 | 993-29 | 52°7 
416 | 27°46) 208 |13-11] 3902 |757°25|18-93| 125 | 93°76 | 994°93 | 52°8 
416 |27°46| 208 | 13-11) 3907 | 758°15)18-°95| 125 | 93°75 | 995-85 | 52°9 
418 |27-59| 209 | 13+17| 3917 | 760-06) 19-00) 125 | 93°75 | 997-81 | 53-0 
420 | 27°78| 210 | 13-23! 3926 |761°80/19-05) 130 | 97°50 |1008°35 | 53-1 
490 | 27-73} 210 |13°23] 3981 | 763°70/19°09| 130 | 97°50 |1010°29 | 53-2 
4921 |27-79| 211 | 18:30) 3939 | 764°37|19-11| 130 | 97°50 |1010°98 | 53-3 
421 |27-79| 211 |18°30| 3945 |765°67|19°14] 180 | 97°50 |1012°31 | 53-4 
423 |27-92| 212 |13°36| 3954 | 767°40/19°18| 130 | 97-50 |1014°08 | 53°5 
423 |27-92| 212 |13°36] 3959 | 768°30]19°21| 130 | 97°50 |1015°01 | 53-6 
494 |27-99| 212 |13°36] 3967 |770-09]19°25| 130 | 97°50 |1016°84 | 53-7 
494 |97-99| 212 |13°36| 3971 |770°81|19°27| 130 | 97°50 1017-58 | 93-8 
426 |28-13| 213 | 13°42] 3981 | 772-°73| 19°32] 130 | 97°50 |1019°55 | 53-9 
426 | 28:13| 213 |13°42)| 3985 | 773°45|19°34| 1380 | 97°50 |1020°29 | 54-0 
428 |28-°25| 214 |13°48| 3995 | 775°35|19°38| 130 | 97°50 |1022°23 | 54-1 
429 |298°32| 215 |13°55| 4004 |777°31| 19°43] 180 | 97°50 |1024°24 | 54°2 
429 |28°32| 215 |13°55| 4008 | 777°99| 19°45] 130 | 97°50 |1024°94 | 54-3 
431 |28°45| 216 | 13°61] 4018 | 779°90| 19°50} 130 | 97°50 |1026°90 | 54°4 
432 |28°52| 216 | 13-61] 4026 | 781°69| 19°54] 130 | 97°50 |1028°73 | 54°5 
432, |28-°52| 216 |13°61| 4030 | 782°41|19°56} 130 | 97°50 |1029°47 | 54°6 
434 |28°65| 217 | 13°67| 4040 | 784°32|19°61| 130 | 97°50 |1031°43 | 54°7 
434 |28-65| 217 |13°67| 4044 |785-°04|19-62] 130 | 97°50 {1032-16 | 54°8 
436 |28-78| 218 |13°74| 4054 |786°96|19°67] 1380 | 97°50 |1034°13 | 54°9 
436 |28-78| 218 |13°74| 4059 | 787°86| 19°70] 130 | 97°50 |1035°06 | 55°0 
437 |28°85| 219 | 13°80] 4068 |789°93]19°75| 135 |101°25 |1045°93 55°1 
437 |28°85| 219 |13-80] 4073 | 790°83|19°77) 135 |101°25 |1046°85 90°2 
439 |28-98| 220 | 13°86] 4083 | 792-74.|19°82) 135 /101°25 |1048°81 95°3 
439 |28-98| 220 | 13°86] 4087 | 793°40| 19°84} 135 |101°25 1049°49 | 55°4 
440 |29-04| 220 |18-86] 4095 | 795-18}19°88) 135 |101°25 |1051°31 59°95. 
440 | 29°04! 220 | 13°86} 4099 | 795-90] 19°90] 135 |101°25 1052°05 | 55°6 
442, |29-17| 221 | 13°93) 4109 | 797°82|} 19°95] 135 |101°25 1054°02 | 55°7 
442, |29°17| 221 |13°93] 4114 | 798°72|19°97) 185 |101°25 1054°94 | 55°8 
444 |29°30| 222 |13°99] 4128 | 800-45] 20-01] 135 |101°25 |1056°71 55°9 


ELECTRIC CABLES 


Taste No. 129—Sreen Tapp ARMOUR. 


Paper Jute Steel Tape Jute 
? - | oy E ——- 
Eine; Price, Pon Price, |Dimensions,| eg Price, — Price, 
Ph. | shillings| Pet | shillings | mm. km. | Shillings | yp, | shillings 
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ree ee SINS Aer As Mee Aa ave tere aes Sirk cons his Cap Cie hie he me a Ne 
CAAAAUP SNH OODABNEWNHESODIDUIEWNMHOONIAGUE 2 bo 
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34 | 13°60 | 278 | 113-98 | 551: 
3 13-60 | 279 | 114-39 | 55x1- 
3 13°60 | 279 | 114-39 | 55x1- 
34 | 13°60 | 280 | 114-80 | 55x1- 
34 3°60 | 280 | 114-80 | 55x1- 
34 | 13°60 | 281 | 115-21 | ; 
34 | 13°60 | 281 | 115-21 | 55x1- 
35 | 14°00 | 282 | 115°62 | 55x1- 


517-32 | 278 | 113-98 


OO | 
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“I bo 00 0 
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© 

. 0 

D> He 
bo 
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| 2901 | 522-18 | 281 | 115°21 
2906°} 523-08 | 282 | 115-62 


sao 
35 | 14°00 | 283.) 116-03 | 55x1-1 | 2911 | 523-98 | 283 | 116-03 
35 | 14°00 | 283 | 116-03 | 55x1-1 | 2916 | 524-88 | 983 | 116-03 
35 | 14°00 | 284 | 116-44 | 55x 1-1 | 2920 | 595-60 | 984 | 116-44 
35 | 14°00 | 284 | 116-44 | 55x1-1 | 2995 | 596-50 | 284 | 116-44 
35 | 14°00 | 285 | 116-85 | 55x1-1 | 2929 | 597-99 | 285 | 116-85 
35 | 14:00 | 286 | 117-26 | 55x 1-1 | 2934 | 598-12 | O86 | 117-26 
35 | 14°00 | 286 | 117-26 | 55x1-1 | 2939 | 529-09 286 | 117-26 
35 | 14°00 | 287 | 117-67 | 55x 1-1 | 2948-| 599-7 287 |. 117-67 
35 | 14°00 | 287 | 117-67 | 55x1-1 | 2948 | 930°64 | 287 | 117-67 
35 | 14°00; 288 | 118-08 | 55x 1-1 | 2952 | 531-36 288 | 118-08 
35 | 14°00 | 288 | 118°08 | 55%1- | 2957 | 582-26 | 288 | 118-08 
35 | 14°00 | 289 | 118-49 | 55x 1-1 | 2962 | 533-16 289 | 118-49 
35 | 14°00 | 290 | 118-90 | 55x1-1 | 2966 | 33°88 | 290 | 118-90 
35 | 14°00 | 290 | 118-90 | 55x 1-1 | 2971 | 53 ‘78 | 290 | 118-90 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

il 

1 

1 

1 

1 

1 

1 

1 
35 | 14-00 | 291 | 119-31 | 551-1 | 2976 | 535°68 | 291 |°119-31 
35 | 14-00 | 291 | 119-31 | 551-1 | 2980 536°40 | 291 | 119-31 
36 | 14:40 | 292 | 119-72 | 55x 1-1 | 2985 03) 
36 | 14°40 | 292 | 119-72 | 551-1 | 2989 538-02 | 292 | 119-72 
3 14°40 | 293 | 120-13 | 551-1 | 2994 538-74 | 293 | 120-13 
36 | 14°40 | 293 | 120-13 | 55x 1-1 | 2999 539°82 | 293 | 120-13 
36 | 14°40 | 294 | 120°54 | 551-1 | 3003 540-54 | 294 | 120-54 
36 | 14°40 | 294 | 120-54 | 55x1-1 | 3008 d41°44 | 294 | 120-54 
36 | 14°40 | 295 | 120-95 | 55x1-1 | 3019 542-16 | 295 | 120-95 
36 | 14°40 | 296 | 121-36 | 55x1-1 3017 | 543-06 | 296 | 121-36 
36 | 11°40 | 296 | 121-36 | 55%1:1 | 3099 543°96 | 296 | 121-36 
36 | 14°40 | 297 | 121°77 | 551-1 3026 | 544-68 | 297 | 121-77 
36 | 14-40 | 297 | 121°77 | 55x 1-1 3031 | 545-58 | 297 | 121-77 
3 14°40 | 298 |-122-18 | 551-1 3035 | 546-30 | 298 199-18 
36 | 14:40 | 298 | 122-18 | 551-1 3040 | 547-20 | 298 | 129-18 
36 | 14°40 | 299 | 122°59 | 55x%1-1 3045 | 548-10 | 299 122-59 
36 | 14°40 | 299 | 122-59 | 55x1-1 3049 | 548-82 | 299 | 199- 09 
36 | 14°40 | 300 | 123-00 | 55x%1-1 3054 | 549-72 | 300 | 193: 00 
36 | 14°40 | 300 | 123-00 | 551-1 3059 | 550-62 | 300 | 123-00 
37 | 14°80 | 301 | 123-41 | 55x%1-1 3063 | 551-34 | 301 | 198 oat 
37 | 14°80 | 302 | 123-82 | 55x1-]1 3068 | 552-24 | 309 123-82 
37 | 14°80 | 303 | 124-93 | 551-1 3072 | 552-96 | 803 124-23 
37 | 14°80 | 303 | 124-28 | 5551-1 3077 | 553-86 | 303 124-23 
37 | 14°80 | 303 | 124-93 | 55x1- 1 | 3081 | 554-58 | 308 124-23, 
37 | 14°80 | 304 | 124-64 | 55x1-] 3086 | 555-48 | 304 | 194- 64 


THEIR CONSTRUCTION AND COST. 


(All Weights and Prices are per Kilometre.)—continued. 
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Tar 


Compound 


Price, 
shillings 


Kilog. 


per 
km. 


Price, 


shillings 


Total 
Weight 
of Mate- 
rials, 
kilog. 
per km. 


Total 
Price 
of Mate- 
tials, 
shillings 


Waste 

24 per 

cent., 
shillings 


Wages, 
shillings 


Shop 
Hix- 
penses 
shillings 


Total 
Price, 
shillings 


29° 
29° 
29° 
29° 
29° 
29° 
29° 
29° 
*90 
“90 
03 
03 
10 
“22 
“22 
36 
36 
43 
43 
56 
62 
62 
“76 
“76 
82 
*82 
-96 
796 
*09 
*09 
“16 
29 
“29 
“42 
“42, 
"49 
“49 
"62 
62 
*69 
69 
"82 
"95 
“O01 
“O01 
“O01 
aA 


37 
50 
50 
57 
oT 
70 
70 
84 


223 
224 
224 
224 
224. 
225 
225 
226 
227 
227 
228 


228 | 


228 | 
229 


229 
230 
230 
231 
231 
232 
232 
232, 
233 
233 
234 
234 
235 
235 
236 
236 
236 
237 
237 
238 
238 
239 
239 
240 
240 
240 
240 
241 
242 
243 
243 
243 
244 


is 
wae 
1 
| 14- 


4132 
4141 

4146 
4154 
4158 
4168 
4172 
4183 
4192 
4197 
4206 
4211 
4218 
4228 
4233 
4242 
4247 
4255 
4260 
4270 
4277 
4282 

4292 

4296 

4306 
4310 
4320 
4325 
4334 
4339 
4346 
4356 
4361 

4370 
4375 

4383 
4388 

4398 

4402 

4410 
4415 
4425. 
4435 

4443 
4448 

4452 
4462 


802° 
804° 
805° 
806° 
807° 
809° 
810- 
812° 
814- 
815: 
816- 
817: 
819- 
821: 
822 -¢ 
823° § 
824- 
826° 
R27° 
829- 
830° 
831° 
833° 
834- 
836°: 
837° 
839° 
840° 
841° 
842° 
844° 
846° 
847° 
849° 
849° 
851° 
852° 
854° 
855° 
856° 
857° 
859° 
861° 
863° 
864° 
865° 
866° 


30 


04 | 
94 | 
73 | % 
46 | 


16 
73 


135 
135 
135 
135 
135 
135 
135 
135 
135 
135 
135 
140 
140 
140 
140 
140 
140 
140 
140 
140 
140 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 
150 


101° 25 
101°25 
101°25 
101°25 
101°25 
101-25 
101°25 
101°25 
101-25 
101°25 
101°25 
105°00 
105° 00 
105-00 
105-00 
105-00 
105-00 
105-00 
105-00 
105-00 
105-00 
112-50 
112-50 
112-50 
112-50 
112-50 
HOB) 
112-50 
112°50 
112-50 
112-50 
112-50 
112°50 
112°50 
112250 
112-50 
112°50 
112°50 
112°50 
112°50 
112°50 
112°50 
112250 
112°50 
112°50 
IPACEND 
12°50 


1058- 
1060° 
1062- 
1063° 
1063° 
1065° 
1066° 
1068° 
1070- 


1071 


1073° 
1083° 
1085° 
1086- 
1087: 
1089- 
1090: 
1092- 
1093° 
1095- 
1096° 
1115° 
ee 
1117° 
TTS 
1120- 
1122- 
1123° 
1125- 
1126- 
1128- 
1130: 
1130: 
1132: 
1133° 
1135- 
1136- 
1138: 
1139° 
1140- 


1141 


1142: 
1145- 
1147: 
1148: 
1149: 
1150: 


60 |. 56° 
39| 56° 
34] 56: 
15| 56: 
90| 56° 
85 | 56° 
58] 56° 
97} 56° 
85] 56: 
“78| 56" 
99 | 57° 
23| 57: 
08 | 57° 
83 | 57: 
Woulone 
54] 57: 
46] 57: 
Il we? 
OD) ot 
06) 57: 
70| 58: 
T3iwoss 
09| 58: 
83] 58- 
72| 58- 
87| 98- 
65 | 58- 
75| 58: 
12| 58: 
45 | 58- 
10} 59- 
06] 59- 
98] 59: 
76| 59: 
69| 59° 
40 | 59° 
32| 59° 
29)| a0: 
03] 59- 
SGmedos 
*78| 60° 
SNe CeO) 
93} 60° 
62} 60° 
55| 60° 
29| 60° 
89) 60° 
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276 ELECTRIC CABLES 


TaBLE No. 129.—Sree, Taps ARMOUR. 


Paper Jute Steel Tape Jute 


39 | 15°60 | 321 | 131-61 | 55x1- 
39 | 15°60 | 321 | 181-61 | 55x%1- 
39 | 15°60 | 322 | 132-02 | 55x 1- 
39 | 15°60 | 322 | 182-02 | 55x1- 
39 | 15°60 | 823 | 182-48 | 55%1- 
39 | 15°60 | 323 | 132°48 | 55x%1° 
39 | 15°60 | 324 | 132°84 | 55x 1- 
39 | 15°60 | 324 | 182-84 | 55x1°> 
39 | 15°60 | 325 | 133-25 | 55>1- 
39 | 15°60 | 326 | 133-66 | 55x1- 
39 | 15-60 | 326 | 133-66 | 551° 
39 | 15°60 | 327 | 134°07 | 551° 
39 | 15°60 | 328 | 134°48 | 551° 
39 | 15°60 | 328 | 134-48 | 55x 1- 
39 | 15°60 | 329 | 134°89 | 55x1:> 
40 16 829 | 134°89 | 55x 1: 
40 16 330 | 185°30 | 55x1° 
40 16 330 | 135°30 | 55x1°- 


3225 | 580-50 | 321 | 131-61 
3230 | 581-40 | 321 | 131-61 
3234 | 582°12 | 322 | 132-02 
3238 | 582-84 | 322 | 133-02 
3243 | 583°74 | 323 | 132-48 
3248 | 584°64 | 323 | 132-43 
3252 | 585°36 | 324 | 132-84 
3257 | 586°26 | 324 | 132-84 
3261 | 586-98 | 325 | 133-25 
3266 | 587°88 | 326 | 133-66 
3271 | 588-78 | 326 | 133-66 
3276 | 589-68 | 327 | 134-07 
3280 | 590-40 | 328 | 134-48 
3285 | 591°30 | 328 | 134-48 
3290 | 592:20 | 329 | 184-89 
3294 | 592°92 | 329 | 134-89 
3299 | 593°82 | 330 | 135-80 
3303 | 594°54 | 330 | 135-30 


SE SOMAARRBNOHSOCHAGAARwWOUOOS 
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Diam. 
ee Kilog Kilog | Kilog. | Kilog. | — 
y ice i ions, | "| Price, rice, 
me | Pee | atitings| PT | antes | mame) 2 eee aes 
: : | 
60:7 | 37 | 14:80 | 304 | 124-64 | 55x 1-1 | 3091 | 556°38 | 304 | 124-64 
60°8 | 37 | 14°80 | 305 | 125-05 | 55x 1°1 | 3096 | 557-28 | 305 | 125-05 
60°9 | 37 | 14°80 | 806 | 125-46 | 55x 1°1 | 3100 | 558-00 306  125°46 
61:0 | 37 | 14°80 | 306 | 195-46 do9xX1-1 | 3105 | 558-90 | 306 | 125°46 
61:1 | 87 | 14°80 | 307 | 125-87 55x1°1 | 3109 | 509-62 | 307 | 125-87 
61:2 | 37 | 14-80 | 307 | 125-87 55x 1°1 | 3114 | 560-52 | 307 | 125-87 
61:3 | 37 | 14-80 | 308 | 126-28 99X11 | 3118-| 561-24 | 308 | 126-28 
61:4 | 37 | 14-80 | 808 | 126-28 | 55x%1-1 | 3123 | 562°14 | 308 | 126-28 
61:5 | 37 | 14°80 | 309 | 126-69 55xX1°1 | 8128 | 563-04 | 309 | 126-69 
61:6 | 37 | 14:80 | 310 | 127-10 55x 1°1 | 3132 | 0963°76 | 310 | 127°10 
61:7 | 38 | 15-20 | 310 | 127-10 55 xX1°1 | 3137 | 564-66 | 310 | 127-10 
61°8 | 38 | 15°20 | 311 | 197-51 9d xX1*1 | 3141 | 565-8 SLT SEAT oor 
61:9 | 38 | 15-20 | 311 | 127°51 5d xX1°1 | 3146 | 566-28 | 311 | 137-5i 
62:0 | 388 | 15-20 | 312 | 197-92 pe dal an las» al | 067-18 | 312 | Ley o2 
62-1 | 88 | 15:20 | 812 | 127-992 55x 1:1 | 3155 | 567-90 | 312 | 127°92 
62:2 | 38 | 15-20 | 313 | 128-392 5dx1°1 | 3160 | 568-80 | 313°] 128-32 
62°3 | 38 | 15-204 313 | 128-39 05 xX1°1 | 3164 | 569-52 | 313 | 128°32 
62:4 | 38 | 15:20 | 314 | 198-74 do X1°1 | 3169 | 570°42 | 314 | 128°74 
62-5 | 38 | 15-20 | 314 | 198-74 50x11 | 3174 | 571°32 | 314 | 128-74 
62:6 | 38 | 15:20 | 315 | 129-15 55x 1°1 | 3178 | 572-04 | 315 | 129°15 
62:7 | 38 | 15-20 | 316 | 129-56 59 xX1°1 | 3188 | 572-94 | 316 129°56 
62: 38 | 15°20 | 316 | 129-56 55x1°1 | 3188 | 573-84 | 316 129°56 
62: 38 | 15°20 | 817 | 129-97 55x1°1 | 3192 | 574-56 | 317 129-97 
63 38 | 15°20 | 317 | 129-97 55x1+1 | 3197 | 575-46 | 317 129-97 
63 38 | 15-20 | 318 | 130-38 55x11 | 3201 | 576-18 | 318 130-38 
63 388 | 15-20 | 318 | 130°38 5dx1:1 | 8206 | 577-08 | 318 130°38 
63: 88 | 15°20 | 319 | 180:79 55 x1*1 | 8210 | 577-80 | 219 130°79 
63 89 | 15-60 | 320 | 131-20 5d xX1°1 | 8216 | 578-88 | 320 131-20 
63° 39 | 15°60 | 320 | 181-20 95xX1°1 | 3220 | 579-60 | 3920 131-20 
1 
1 
1 
u 
1 
1 
1 
1 
1 
1 
it 
1 
ait 
1 
it 
1 
it 
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THEIR CONSTRUCTION AND COST. 


(All Weights and Prices are per Kilometre.)—continued. 


T Total 

ar Compound Weight eet Waste Shop Diam. 

Kilog as of Mate- e ere 2+ per | Wages,| Ex- Abie over 
= Fl Pree, mes Price, eee aie ces shillings penses, shilling - Lead, 

km, (Sbillings) [im_ [shillings| poy ye, | shillings | HEInee philliage ne, 
487 | 32°14) 244 | 15°38] 4467 | 867°98| 21-70) 150 | 112°50/1152°18 | 60°7 
488 32°21 244 | 15°38 | 4475 | 869-77|21°74| 150 |112°50| 1154-01 | 60°8 
490 32°35 245 | 15°44] 4484 | 871°51)21°78|) 150 |112°50|1155°79 | 60°9 
490 | 32°35] 245 | 15°44] 4489 | 872°41/21°81) 150 | 112°50| 1156-72 | 61-0 
492 | 42°48) 246 | 15°50) 4498 | 874°14| 21°85) 150 | 112°50)1158°49 | 61-1 
492 | 32°48] 246 |15°50| 4503 | 875:04) 21°88) 150 | 112°50| 1159-42 | 61°2 
498 | 82°54| 247 |15°57| 4511 | 876°71|21°91| 150 |112°50|1161°12 | 61°3 
493 | 32°54| 247 |15°57| 4516 | 877-61) 21°94] 150 | 112°50/1162-°05 | 61:4 
495 | 82°67| 248 | 15°63] 4526 | 879-52) 21°99) 150 | 112°50|.1164-01 | 61°5 
496 | 32°74| 248 | 15°63] 4533 | 881-13] 22-03) 150 |112°50/ 1165-66 | 61°6 
496 | 32°74| 248 | 15°63] 4539 | 882-43) 22-06) 150 | 112-50) 1166-99 | 61°7 
498 | 32°87| 249 | 15°69] 4547 | 884-16] 22-10) 155 |116°50/1177-76 | 61°8 
498 | 32°87| 249 | 15°69] 4553 | 885-06] 22°13] 155 |116°50| 1178-69 | 61°9 
500 | 33°00! 250 |15°75| 4563 | 886-97 | 22-17] 155 |116°50| 1180-64 | 62:0 
500 |33°00| 250 |15°75| 4567 | 887-69 | 22°19] 155 | 116-50] 1181-38 | 62°1 
501 | 33°07| 251 | 15°82] 4576 | 889-55 | 22°24) 155 | 116-50) 1183°29 | 62-2 
501 | 33°07! 251 | 15°82) 4580 | 890°27| 22°26} 155 | 116-50 | 1184°03 | 62°3 
503 | 33°20! 252 | 15°88) 4590 | 892-18|22°30| 155 |116°50/ 1185-98 | 62°4 
503 | 33°20] 252 | 15°88) 4595 | 893-08 | 22-32) 155 | 116-50) 1186°90 | 62°5 
504. | 33°26] 252 | 15°88} 4602 | 894-°68| 22°37) 155 | 116-50) 1188°55 | 62°6 
506 | 33°33| 253 |15°94) 4612 | 896-53) 22°41) 155 | 116-50) 1190-44 | 62°7 
506 |33°33| 258 | 15°94] 4617 | 897-48) 22°43} 155 | 116°50)1191°36 | 62°8 
507 | 33:46] 254 | 16-00] 4625 | 899-16) 22-48) 155 | 116°50 1193°14 | 62°9 
507 | 33°46) 254 | 16°00] 4630 | 900-06 | 22°50| 155 | 116-50 1194°06 | 63:0 
509 | 33°60| 255 | 16-07] 4639 | 901°81| 22°54) 155 | 116°50 1195°85 | 63°1 
509 | 33°60] 255 | 16°07| 4644 | 902°71| 22°56} 155 | 116°50 1196°77 | 63°2 
511 | 33°73| 256 | 16°13| 4658 | 904-44 | 22-61} 155 | 116°50 1198°55 | 63°3 
512 | 33°80] 256 | 16°13] 4663 | 905°81| 22°64) 155 | 116°50 1199°95 | 63°4 
512, | 33°80| 256 |16°13| 4667 | 907-53 | 22°69] 155 | 116-50 1201°72 | 63°5 
514 | 33°93! 257 |16°20| 4677 | 909°45| 22°73) 155 |116°50 1203°68 | 63°6 
514 | 33°93] 257 | 16°20] 4682 | 910°34| 22°75) 155 | 116°50 1204°59 | 63°7 
516 | 34°06| 258 | 16°26) 4691 | 912°08|22-80| 160 420 |1214°88 | 63°8 
516 | 34:06| 258 | 16°26) 4695 | 912°80| 22°82) 160 120 |1215°62 | 63°9 
517 | 34°13) 259 | 16°32) 4704 | 914-65 | 22-87) 160 120 |1217°52 | 64:0 
517 | 34°13] 259 | 16°32] 4709 |915°54)| 22°88) 160 120 |1218°42 | 64:1 
519 | 34°26] 260 | 16°38) 4717 | 917°22| 22°93; 160 120 |1220°15 | 64:2 
519 | 34°26! 260 | 16°38| 4722 | 918°12| 22-95) 160 120 |1221°07 | 64°3 
520 | 34°32! 260 | 16°38) 4730 | 919°78 | 23-00} 160 120 |1222°78 | 64°4 
522, | 34:°45| 261 |16°45) 4740 | 921°70|23-04| 160 120 | 1224°74 | 64°5 
522, | 34°45] 261 | 16°45] 4745 | 922-60] 23-07) 160 120 |1225°67 | 64°6 
524 | 34°59] 262 |16°51| 4755 | 924°52) 23-11} 160 120 |1227°63 | 64°7 
595 | 34°65| 263 | 16°57) 4763 | 926-18) 23-15) 160 120 |1229°33 | 64°8 
525 | 34°65| 263 |16°57| 4768 |927°08| 23-18) 160 120 |1230°26 | 64:9 
527 | 34:79| 264 |16°64| 4778 | 928°98 | 23°22} 160 120 | 1232-20 | 65:0 
597 | 34°79| 264 | 16°64] 4783 |930°13 | 23°25) 160 120 |1233°38 | 65:1 
528 | 34°85) 264 | 16°64] 4791 | 931-91) 23°30) 160 TOON L2Boe2T Se Gaie2, 
528 |34-°85| 264 | 16°64] 4795 | 932°63| 23°32 160 120 |1235°95 | 65°3 
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TaBLe No. 129.—Srexrn Tare Armour. 


Dita: Paper Jute Steel Tape Jute 
over 
Lead, | Kilog. Price Kilog. raepe Diente Kilog. 4 Kilog 4 
capes ee shillings Pe shillings ae iepece Sane hiss shillings 
65-4 | 40 | 16 | 331 | 135-71 | 55x1-1 | 3808 | 595-44 | 331 | 135-71 
65-5) 40 | 16 | 331 | 135-71 | 55x1-1 | 3312 | 596-16 | 331 | 135-71 
65°6 | 40 | 16 | 332 | 136-12 | 55x1-1 | 3317 | 597-06 | 339 | 136-12 
65°7| 40 | 16 | 332 | 186-12 | 55x1-1 | 3322 | 597-96 | 339 | 136-10 
65-8} 40 | 16 | 333 | 136°53 | 55x1-1 | 3396 | 598-68 | 33a | 136-53 
65-9) 40 | 16 | 334 | 136-94 | 55x1°1 | 3331 | 599-58 | 334 | 136-94 
660} 40 | 16 | 334 | 136-94 | 55x1-1 | 3336 | 600-48 | 334 | 136-94 
661 | 40 | 16 | 335 | 137-35 | 55x1-1 | 3340 } 601-20 | 335 | 137-35 
662 40 16 | 385 187-35 | 55X1-1 | 8345 | 602-10 | 335 | 137-85 
3 6 | 336 | 137-76 | 55x1-1 | 3350 | 603-00 | a36 | 137-76 
66-4] 40 | 16 | 336 | 187-76 | 55x1-1 | 3354 | 603-72 | 336 oe 
66°5 | 40 | 16 | 337 | 138-17 | 55x1-1 | 3359 | 04-62 | 337 | 199-17 
66-6 | 40 | 16 | 338 | 188-61 | 55x1-1 | 3363 | 605-34 | 338 | 138-61 
66:7 | 41 | 16-40 | 388 | 188-61 | 55x1-1 | 3368 | 606-24 | 338 | 138-@1 
66-8 | 41 | 16:40 | 339 | 139-02 | 55x1-1 | 3372 | 606-96 | 339 | 139-09 
66°9 | 41 | 16:40 | 339 | 139-02 | 55x1-1 | 3377 | 607-86 | 339 | 139-09 
67-0 | 41 | 16-40 | 340 | 189-43 | 55x1-1 | 3382 | 608-76 | 340 | 139-43 
67'1 | 41 | 16-40 | 340 | 139-43 | 55x1-1 | 3386 | 609-48 | 340 | 130-43 
67-2) 41 | 16-40 | 341 | 139-84 | 55x1-1 | 3891 | 610-38 | 341 | 139-94 
67°3 | 41 | 16-40 | s41 | 139-84 | 55x11 | 3396 | 611-28 | 341 | 139-94 
67°4 | 41 | 16-40 | 342 | 140-25 | 55x1-1 | 3400 | 612-00 | 342 | 140-98 
67-5 | 41 | 16-40 | 343 | 140-66 | 55x1-1 | 3405 | 612-90 | 343 | 140-40 
67-6 | 41 | 16-40 | 348 | 140-66 | 55x1-1 | 3410 | 613-80 | 343 | 14p-o8 
67-7 | 41 | 16-40 | 344 | 141-04 | 551-1 | 3414 | 614-52 | 344 | 141-64 
67-8 | 41 | 16-40 | 345 | 141-45 | 55x1-1 | 3419 | 615-49 | 345 | i4t oon 
67°9 | 41 | 16-40 | 346 | 141-86 | 55x1-1 | 3493 | 616-14 | 346 | 141 -a0 
68-0 | 41 | 16-40 | 346 | 141-86 | 55x1-1 | 3498 | 617-04 | 346 | Iad coe 
68-1 | 41 | 16-40 | 347 | 142-27 | 55x1-1 | 3482 | 617-76 | 347 | 149-00 
68°2 | 41 | 16-40 | 347 | 14-27 | 55x1-1 | 3437 | 618-66 | 347 | 149-97 
68-3] 41 | 16-40 | 348 | 142-68 | 55x1-1 | 3449 | 619-56 | 348 | Lancy 
68-4 | 41 | 16-40 | 348 | 142-68 | 55x1-1 | 3446 | 620-98 | 348 | 14n-c8 
68°5 | 41 | 16-40 | 849 | 143-09 | 55x1-1 | 3451 | 621-18 | 349 | 143-00 
68°6 | 41 | 16-40 | 349 | 143-09 | 551-1 | 3456 | 622-08 | 349 | 143-06 
68°7 | 42 | 16-80 | 350 | 143-50 | 55x1-1 | 3460 | 622-80 | 350 | 143-n0 
68°8 | 42 | 16-80 | 350 | 143-50 | 551-1 | 3465 | 693-70 | 350-4 143-e9 
68°9 | 42 | 16-80 | 351 | 143-91 | 55x1-1 | 3469 | 6o4-49 | 351 | Lago 
69°0 | 42 | 16-80 | 351 | 148-91 | 55x1°1 | 3474 | 695-9 | 351 | an. 
69°1 | 42 | 16-80 / 352 | 144-32 | 55x1-1 | 3479 | 626-29 | 359 | tance 
69:2 | 42 | 16-80 | 353 | 144-73 | 55x1-1 | 3483 | 626-94 | gag | 1aa.ee 
69°38 | 42 | 16-80 | 353 | 144-78 | 55x1-1 | 3488 | 627-84 | 359 | Laden 
69"4 | 42 | 16-80 | 854 | 145-14 | 55x1-1 | 3492 | 698-56 | 354 | dances 
69°5 | 42 | 16-80 | 855 | 145-55 | 55x1-1 | 3497 | 699-46 | gas | danene 
69°6 | 42 | 16-80 | 356 | 145-96 | 55x1-1 | 3502 | 630-36 | ane | Lance 
69°7 | 42 | 16-80 | 856 | 145-96 | 55x1-1 | 3507 | 631-26 | 356 | dabcoe 
69°8 | 42 -| 16-80 | 857 | 146-87 | 55x1-1 | 3511 | 631-98 | gay | tance 
69°9 | 42 | 16-80 | 887 | 146-37 | 55x1-1 | 3516 | 639-88 | nee Tree 
70°0 | 42 | 16-80 | 308 | 146-78 | 55x1-1 | 3520 | 633-60 | seg 146-78 
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Total 


Tar Compound ; Total - 
Weight : Waste Sh Diam 
of mate-| |.Price | 93 ner | Wages, See Total over 

Kilog. Price Kilog. Price rials, eee cent., |shillings| penses, ees Lead, 
Bet faniinga| BET) luting 26: [attinge peiNines| | eillings = 
530 | 34°98 | 265 | 16°70) 4805 | 934:54 | 23°36} 160 120 | 1237°90)| 65 
530 | 34°98 | 265 | 16°70) 4809 | 935-26 | 23°38) 160 120 | 1238-64] 65 
532 | 35°12 | 266 | 16°76} 4819 | 937-18 | 23°48 |. 160 120 | 1240-61) 65 
582 | 35°12) 266 | 16°76) 4824 | 938-08 | 23°45} 160 120 | 1241-53) 65 


533 | 35°18 
OB) | SiSay 
BB) || air ay 
536 | 35°38 
536 | 35°38 
Doo iso 
Has poo ow 
540 | 35°65 
541 |35°72 
541 | 35°72 
543 | 35°84 
543 | 35°84 
544 | 35°91 
544 | 35°91 
546 | 36°04 
546 | 36°04 
548 | 36°17 
549 | 36°24 
549 | 36°24 
Hol | 86237 
552 | 36°44 
554 | 36°57 
554 | 36°57 
556 | 36°70 
556 | 36°70 
557 | 36°76 
557 | 86°76 
559 | 86°90 
559 | 36°90 
560 | 36°96 
560 | 36°96 
562 | 37°10 
562° | 37°10 
564137222 
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4832 
4842 
4847 
4854 
4859 
4869 
4873 
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4891 
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4906 
4911 
4919 
4923 
4933 
4938 
4947 
4956 
4961 
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4992 
5001 
5006 
5015 
5019 
5029 
5034 
5042 
5047 
5056 
5061 
5071 
5079 
5084 
5093 
5101 
5111 
5116 
5125 
5130 
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939: 
941° 
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944 
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951 
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997 
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967 
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978 
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120 
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120 
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1243 
1245 
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1261 
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1292 
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1322 
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TABLE No. 130.—APpPrROxIMATE PRICES OF MATERIALS. 


RSI epee cee ore ee ee a es 


Price in Shillings per :— 


Material 

100 kilogrammes 100 Ib. 
Paper . : : : : ‘ : 40°0 18°15 
Jute yarns,5tol0lb. . : : . 35 to 37°5 15°9 to 17°0 
Gas tar. - : : - 4°43 2:01 
Pitch 4°0 1°82 
Resin oil 12°3 9°98 
Steel tape - 19-0 8: 65 
Galvanised steel tape. : 30-0 13°64 
Compound (4 pitch to 1 gas tar) : 4-1 1°86 
Compound (3 pitch to 1 resin oil) . : 12*15 9°53 


CHAPTER XI. 
LABOUR CHARGES AND EXAMPLES. 


Tue additions to be made to the price of the materials in order to arrive at the 
cost of a cable are:—(1) Labour; (2) waste of materials; (3) shop expenses; 
(4) carriage, discount, and profit. The fourth division need not be here con- 
sidered. 

(1) Labour—In the manufacture of cables in large works and with modern 
machinery the cost of the labour varies between 5 and 15 per cent. of the cost of 
the material. From the consideration of the actual costs of a large number of 
cables of various types, the cost of the labour is found to be approximately 
expressible by the percentage of the cost of material shown in Table No, 131, 
These percentages represent average values, and in the case of relatively short 
lengths of cable the cost of labour will be higher; whilst, on the other hand, 
for long lengths of cable, where a machine would run for several days without 
alteration, only requiring replenishment of material, the cost of the labour will 
be lower than that represented by these percentages. 


Taste No. 131.—Cosr or Lasour. 


Type of Cable Reeenaey cre 

Paper or jute insulated single conductor, lead h | 

Pe sees g » lead sheathed and | 7-5 per cent, 
Paper or jute insulated concentric conductors, lead sheathed 

and armoured | ee ‘a 
Paper or jute insulated multicore conductors, lead sheathed 

and armoured } zt > 
Paper and air space telephone cables . 5 : : F 12 


Rubber insulated cables. : é 10 “s 
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The following curves have been constructed from the actual costs of labour 
for cables of various types. 
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CURVE N° 21. 
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(2) Waste of Material.—The waste of material is generally allowed for by 
an addition of 24 per cent. of the cost of material in the case of all cables 
excepting paper and air space telephone cables, and sometimes rubber insulated 
cables, for which a waste of 5 per cent. is allowed. 

(3) Shop Expenses—The shop expenses include rents, rates, taxes, water, 
heating, lighting, cleaning, and offices, or salaries of unproductive labour. The 
shop expenses are usually taken as a percentage on the cost of the labour, and 
vary between 100 per cent. and 200 per cent. ‘lable No. 132 gives the per- 
centages usually charged. ‘The conductor cross section taken is the total; thus, 
for a 3-core cable of 50 square mm. section conductor, the total cross section is 
3 x 50 = 150 square mm. 


TasLe No. 132.—SHoP EXPENSES. 


Type of Cable Percentage of Labour 


Paper or jute insulated: total conductor section up to 50 mm.” 100 per cent. 
51-150 mm.’ 150 is 
151-500 mm.? 175 A 


”» 9 ” ” ” ” 


‘b] ” ” ” ” ” 


Hs a 55 oy » above 500 mm.” 200 3 
Paper and air space telephone cable . : : . : 125 3 
Rubber insulated cable. : ; : E : : 100 % 


a 


The shop expenses can also be charged as a percentage on the cost of 
material and labour, and should be approximately 7 per cent. in general cases. 


For example :— 
Let cost of material = 1000 shillings. 


and cost of labour = 100 
1100" 7. 
Shop expenses at 7 per cent. = 77 53 


Total cost = 1177 > 


EXAMPLES IN ESTIMATING. 


(A) Paper Cables. 


Required: a three-core, paper insulated, lead covered and _ steel-tape 
armoured cable for 1000 volts working pressure, each conductor to have a cross 
section of 0°25 sq. in., thickness of dielectric between copper and copper and 
copper and lead 2°8 mm. 

From Table No. 1: ; 

Weight of copper = 1436 kilog. per kilometre 
Strand of copper = 37/2°35 mm. 
rig Diameter of conductor = 7 x 2°35 = 16°5 mm. 
Taking the market price of copperas. } . £60 per ton 
Cost of rolling and preliminary drawing. ; : 4s 


£64, 


9 
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or approximately 128/— per 100 kilog. 
~ Price of copper = 14:36 x 128 = 1838/-. 


Thickness of paper copper to copper = 2°8 mm. 
Diameter over insulated core = 16°5 + 2°8 = 19°3 mm. 


From Table No. 36: 


Weight of paper for diameter 19°3 mm. = 321°8 
- a . 16°5 ,, = 235-2 
Weight of paper per core = 86-6 kilog. per kilometre, 


or roundly 87 kilog. at 40/— per 100 kilog, 
; Price of paper = 35/-. 
Weight of impregnating compound 
= 80 per cent. of paper weight = 70 kilog. per kilometre, 
Price of compound at 40/— per 100 kilog. 
= 28/- per kilometre. 


Therefore weight of insulated core = 15938 kilog. per kilometre 
Price 


aS os » = 1901/- per kilometre. 
Therefore weight of three insulated cores = 4779 kilog. 
Price a “ es = 5703/- 
Plus 1 per cent. for lay of cores = 4827 kilog. per kilometre 
” 3 ” » = 9760/— per kilometre. 
The diameter of the three laid up cores with sector-shaped conductors 
will be 


1°861 x 19°38 = 35:93 mm. (or 36°0). 
Therefore diameter over the outer insulating paper 
= 36°0 + 2°8 = 88-8 mm. 

Weight of paper for 388 mm. diameter — 1300°5 

3 “A 36°0 mm. « SLOSS 


Weight of paper over laid up cores= 180: 
Price of 181 kilog., at £0/- per 100 kilog. = 72°4/-, 
Weight of impregnating compound = gv) per cent. of 181 = 145, 
Price, at 40/— per 100 UU Ke eS — a afey 


7 kilog. per kilometre. 


Lead thickness = 3:3 mm. 
Therefore diameter over lead = 6°6 + 38:8 = 45-4 mm. 
Weight of lead for diameter 45:4 mm. 

”» » om 38°8 mm. 


18405 
13441 


Ill 


Weight of lead sheath. 


4964 kilog. per kilometre 
Price, at 24/— per 100 kilog. 


1192/— per kilometrs 


I I 


From Steel Tape Table for diameter 45°4 mm. : 
Weight of steel tape armour — 3377 kilog. per kilometre 
Price of steel tape armour — 654° 16/— per kilometre 
Diameter of finished cable = 45°44 44+ 4°44 = 57-8 mm. 
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Diam. | Weight Price in 
in. | in kilog.| shillings per 
| mm, | perkm.| kilometre 
Copper, 37/2°35 mm. . : ; 2) percore | 16°5) 1436 1838 
Paper . : 5 : ; <3 | 19-3 87 35 
Impregnated compound . ‘ ; é a 19°3 70 28 
Hach core . ; : : : : : 6 ae 1593 1901 
Three such cores . ; : : : ; : a AE) 9703 
1 per cent. for lay . : ; : ; F 2360 48 57 
Paper . : : : : : Sisco eesi 724: 
Impregnating compound : : 3 : 5 eto 7y| lees 58 
Lead, 3°3 mm, thick  . : j : ; . |45°4) 4964 1192 
Steel tape armour : : : ‘ F Sod Silane 654°16 
Total diameter . ; 5 ores) 
Total weight . : : een) Lagos: 
Total price of material > hae ee 7736" 56 
Wages (approximately 10 per cent.) ; 5 a hieeR Bp 773° 69 
Waste of material 24 per cent, : : , Ee | orvens ae 193°41 
Shop _ expenses (3 x 0°25 oe in. = 484 sq. mm. | 
= 200 per cent.) . : ; ; Fearne a0 1547-31 
| ce 
Total price in shillings per kilometre. | at & 10250°93 


(B) Jute Cables. 


Required : a concentric conductor, jute insulated lead sheathed and steel wire 
armoured cable; each conductor of 240 sq. mm. cross section ; thickness of inner 
dielectric 3 mm., and of outer dielectric 2°5 mm. 


From Table No. 2: for 240 mm.2— 
Weight of copper = 2139 kilog. per kilometre 
Strand of copper = 37/2°87 mm. 
Diameter of strand= 7 x 2°87 = 20°1 mm. 


Taking market price of copper as : : : £60 per ton. 
Rolling and preliminary drawing ; , : LE 


Price of copper ‘ £64 a 
that is approximately 128/— per 100 kilog. 
Cost of copper = 21°39 x 128 = 2738/— per kilometre. 
Diameter over jute = 20'1 + 6 = 26'1 mm. 
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Therefore the weight of jute 
= 0°687 (D? — d?) = 0°687 (26°17 — 20-12) 
= 190 kilog. per kilometre, 
and cost of jute at 44/— per 100 kilog. 
= 1°9 x 44 = 83°6/- per kilometre. 
Weight of impregnating compound 
‘ ~- = 80 per cent. of 190 = 152, 

and price at 26/— per 100 kilog. 

‘ a = 1°52 x 26 = 39°5/-. 

Outer Conductor —Diameter of the wires (d) 


ee es |, 
=4,/ 765 Q+4D)->5 


@ = ¥ ,/{1-625 (240) + 26-12} — 13-05 
=e MIM, 
The number of such wires (N) 


= aC es 28 wires. 


The weight and price of the outer conductor will be the same as for the 
inner conductor. 
The diameter over the outer conductor = 26:1 + 6°6 = 32-7 mm. 
Outer jute insulation 2-5 mm. thick 
-*'. Diameter over jute = 32°7 + 5:0 = 37°7 mm. 
Weight of jute = 0°687 (87-7? — 32°77) = 242 kilog. per kilometre. 
Cost of jute at 44/— per 100 kilog. = 2°42 x 44 = 106°5/- per. kilometre, 
Weight of impregnating compound = 80 per cent. of 242 — 194 kilog. 
Cost at 26/— per 100 kilog = 1:94 x 26 = 50°5/-. 
Lead sheath 2°6 mm. thick. 
.°. Diameter over lead = 37°7 + 59°2 = 42°9 mm. 
Weight of lead for diameter 42°9 mm. — 16484 
* ay eases . 37°7 = 12695 


Weight of lead in kilog. per kilometre = 3739 


and cost at 24/— per 100 kilog, = 37°39 x 24 = 897/-. 


Wire Armour—Diameter over lead : = 42-9 mm. 
Jute serving 1°5 mm. thick = 45°9 mm. 
From Table No. 115: Sheath will be 35 x £5 mm., and Weight = 4426 
kilog. per kilometre, and Cost at 18/— per 100 kilog. = 44:26 x 18 = 797/-. 
Pitch diameter of sheath — 45°9 + 4°5 = 50°4 mm. 
Diameter over sheath = 45°9 + 9-0 = 54°9 
Jute under wires 


” 


3 
= 0-625 (50-42 — 4n-g2 _ 3 45° ) 
= 216 kilog. per kilometre 

and cost at 35/— per 100 kilos, — 79°6/-. 


5 


Jute over wires = 1 layer 5 1b. jute (thickness 1°6 mm.). 
-*. Diameter over jute = 54:9 + 3-2 = 58+] mm. 
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Weight of jute 


= 078275 (58-1? — 50-4° — 2 x 4-5%) 
= 158 kilog. per kilometre 
cost at 35/— per 100 kilog. = 55°3/-. 
Weight of tar = 80 per cent. of jute weight 
= 0°8 216 + 158) = 300 kilog. per kilometre, 
cost at 4°43/— per 100 kilog. = 13°3/-. 
Weight of compound = weight of tar 
= 300 kilog. per kilometre, 
cost at 4°1/— per 100 kilog. = 12°3/-. 


Diam.| Weight | Price in 
in | in kilogs.’ shillings per 
mm. | per km, kilometre 

Copper 37/2°87 mm... : : : : Sy 20 23 o 2738 
Jute 3°0 mm. ; : : : - or 190 83°6 
Impregnating compound : : ; : 5 | orl 152 839°5 
Outer copper 28/3°3 mm. : ; : ‘ 5 artery || rates) 2738 
Jute 2°5 mm. 3 : : : : ee PED 106°5 
Impregnating compound : : ; : 4 eee) US 50°5 
Lead 2-6 mm. : : : : : : . |42°9] 3739 897 
Jute 1°5 mm. F . : 5 4029) e216 75°6 
Steel wires ee 5 mm. ‘ 3 : A . |54°9| 4426 797 
Jute 1°6 : : s : : A 5 irrsratt 158 58°3 
eee ee el 300 13°3 
Compound . . 4 . 4 : : A linoes 500 12°3 

Total diameter . 3 : : ; 5) || Giese! 

C 

Total weight iaty> 

Total cost of material . : : Sh et oa 7607 
Wages (approximately 12 per cent.) : : 5 | 0 a 913 
Waste of material 23 per cent. : ; su] ae ae 190 
Shop expenses (for 2 x 240 sq. mm = 175 per cent.) | .. oe 1589 
Total price in shillings per kilometre. : S|, es Hs 10308 


(C) Rubber Cable. 


Required: 19/20 L.S.W.G. rubber insulated, braided, and compound, 40 per 


. rubber. 
cot ee Conductor 19/20 = 19/-036 inch = 19/0°914 mm. 


Diameter of strand = 5 x 0°914 = 4°57 mm. 
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From Table No. 14, weight of ecpper 
= 247°5 lb. per kilometre, 
= 112°3 kilog. per kilometre 
Taking market price of copper at £60 per ton, plus, for rolling and pre- 
liminary drawing, £4. 
.*. Price of 1-4 mm. diameter plain wire — 
128/— per,100 kilog. 
Cost of drawing to 0:914 mm, diameter = 2°5/- per 100 kilog. 
Cost of double tinning = 10/- per 100 kilog. 
.*. Price of wire = 140°5/- per 100 kilog, 
*. Price of 19/20 = 157-7/- per kilometre. 


£64 per ton, or approximately 


Pure Rubber (say 0°2 mm. thick), 
From Table No. 63: 
Weight = 0°637 d + 0:129 = 3-04 kilog. per kilometre. 
If the market price of Para rubber 
will be (from Table No. 64) 15°94/— per kilog. 
*. Cost of pure rubber = 3:04 x 15-94 — 48°45/— per kilometre. 


Compound Rubber.—Taking total thickness of rubber as 1°3 mm. 


Diameter of strand = 4°'6 mm. -*. Area = 16°619 mm? 
Then the reduced area = 0°85 (16619) = 14° 126 
Diameter over rubber = 7:2 mm. -°. Area = 40°715 


bee Total rubber section = 26-589 
Pure rubber section (specific gravity =1:0) = 3:04 


‘ithe Compound rubber section = 23°549 mm.’ 
Therefore the weight of com pound rubber will be (specific gravity = 1:6) 
23°549 x 1°6 = 37°7 kilog. per kilometre, 


be 6/— per lb., the price of cleaned Para 


Taking raw Para at 6/- per 1b., then the price of 40 per cent. compound 


rubber (‘Table No. 66) will be approximately 2/63 per lb. 
.’. Cost of compound rubber = 211 *25/— per kilometre. 


Tape.—Weight of tape = 0-8d — 0-8 (7-2 + 0°3) 
= 6:0 kilog. per kilometre, 
Cost of tape at 3+5/— per kilog. = 21/— per kilometre. 
= 7°S mm. 


Diameter over tape = 7°2 + 0°6 
Braid.—8/2 cotton: increase of diameter = 1-4 mm. 


.‘. Diameter over braid = 7:8 ee eT 
Weight of cotton = 0°432 (9° 2° — 7°82) = 10-2 kilog. 
Cost at 60/— per 100 1b, = 13°5/— per kilometre, 


Compound.—At 130 per cent. of cotton weight. 
Weight = 1°3 x 10°2 = 13-96 kilog. per kilometre, and Y= 
100 kilog. = 8°2/— per kilometre, a : EEL) 


per 
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a a a a EE EE eee 


i Weight i Cost i 
| Boe bee aa shillings 
| ri km. per km. 
ais see L.S8.W.G. ; : my 4°57 | bak | 1o7:7 
: : : : ail Sage 3°04 | 48-45 
ee rubber 40 per cent. . : ‘ =| es | ae | 211-25 
: 5 : . ¢ = : | “0 PANG 
Braid §/2cotton  .  -  . » . . a} 9:%-+| 10-2 13:5 
Compound : : : : : 3 at 13°26 8:2 
Total weight : f 182°5 
Total cost of material : 3 F ioe “ 460°1 
Wages (10 per cent.) : : : ; : | ne i 46-0 
Waste of material 24 per cent. . ; al 11-5 
Shop expenses (100 per cent. of wages) | 46°0 
Total price in shillings per kilometre . oe eas no 563°6 
I | 


(D) Paper and Air Space Telephone Cable. 


Required: 600 pair 0°5 mm. conductor, lead sheathed, telephone cable, each 
conductor insulated with one longitudinal paper; wire to wire capacity, 
0°04 microfarads per kilometre. 

From Table No. 81: Ka = 2°42. 

. Equivalent diameter of core (b) is given by :— 
Be 0} 01208) 2742) 
oes a= = 0040 = 07a mm, 
Log ,)b — log, 0°25 = 0°73. 
b = 1°35 mm. 
. Diameter of insulated pair will be 
ORS ff DS PBN esha, 
Diameter coefficient given in Table No. 79 = 28°155. 


Therefore diameter over laid-up pairs 
z= Wa) ¢ INON aesO7l erate, 
1 layer of paper over pairs i 
1 layer of cotton tape over pairs 
Lead 3:0 mm. thick to diameter 60°7 mm. 


=) 


Copper.—0°5 mm. diameter weighs 1°75 kilog. per kilometre. 


Taking market price of copper at_ . £60 per ton. 
ee) rolling and preliminary drawing 4 ,, 


£64 
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Or, approximately : . 128/- per 100 kilog. 
Extra for drawing to0°-Smm. 4/- ,, ss 
Extra for tinning A oe eee es 


Therefore price of plain wire = 132/— per 100 kilog. 
tinned ,, =143/-  ,, aa 


” ” 


Paper.—Width = rb + 10 per cent. = 7 (1°35 x 1:1) = 4:66,or5 mm. paper, 
taking paper’0-07 mm. thick the weight will be 5 x 0:07 = 0:35 kilog. per 
kilometre. 


Paper over laid up pairs.— 
Weight = diameter x 0-6 = 53:7 x 0°6 = 32 kilog. per kilometre. 
Cost, at 40/— per 100 kilog. = 13/— per kilometre. 


Cotton Tape under lead.— 
Weight = diameter x 0-8 = 54:2 x 0°8 = 44 kilog. per kilometre. 
Cost, at 200/— per 100 kilog. = 88/— per kilometre. 


Led — Weight for diameter 60-7 mm. = 32908 
os es ot'7 mm. = 26720 
Therefore weight of lead sheath . = 6183 kilog. per kilometre. 


Cost at 24/— per 100 kilog. = 1484 /— per kilometre. 


ee ee 


| Price Weight Cost in 
per 100 in kilog, Shillings 
kilog. per km. per km 
1 km., 0°5 mm. plain copper . : : . | 182/- Laie 2°31 
1 longitudinal paper. : : : : 80/- 0°35 0°28 
1 km, 0°5 mm. tinned copper. : : . | 148/- 1°75 2°50 
Llongitudinal paper . : : : : 80/— 0°35 0°28 
1 km. of insulated pair. ; : : : we 4°20 9°37 
Plus 1 per cent. for lay . - ; : : =e 0-04 0°05 
Cost of pair. . : : ‘ : : 5 4°24 5°42 
600 such pairs : : : : : : ae 2544 3252 
2 per cent, for lay . : : ; : : ae ol 65 
I layer of paper. : : : : ery leen rae 32 13 
1 layer of cotton tape ; : : : a3 44 88 
Lead sheath . ‘ : : ; : ; a 6183 1484 
Total weight per kilometre BS 8854 . 
Total cost of material ; Ete Re 4902 
Wages (approximately 12 per cent.) . : : re 5G 588 
Waste of material 5 per cent. . F ; F ae s 243 
Shop expenses (125 per cent, of wages) , : - ais 735 


50 6468 


~ 


Total price in shillings per kilometre 


—$—$——e 
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CHAPTER XII. 


COMPLETE CABLES. 


Tue following tables give the constructional data of various series of cable, 
insulated with paper, paper and jute, jute, india-rubber, and paper and air space. 

The larger sizes of cable in Table No. 152 will not be very economical when 
used for alternating current, on account of the increased resistance due to skin 
effect ; if single conductor cable of large conductor cross-section is required 
for the transmission of alternating current, it will be more economical to construct 
a rope stranded conductor, each unit or alternate unit being lapped with a layer 
of paper in order to reduce the eddy currents in the conductor. 

The over-all diameter of the larger sizes in Tables Nos. 153-4-6-7-8 may be 
reduced by using segmental copper strips to form the concentric conductors 
instead of the circular wires as shown. 


TasLe No, 133.—ConstructionaL Dara For SinGLE Conpuctor, Paper 
IysuLaTep, ARMOURED CaBLE with Test Wire. Thickness of Paper 
Insulation = 1°5 mm. (= 59 mils). (For 600 yolts working pressure.) 


Details of | a ; | | | 
‘Sec. | Strand Diameter in mm, over | Thick lnrnehetone Bes 
Areaof => = ss -/ness of | of Steel a 
pene | ee. | Steel | ‘ er yea |, Sable, 
ductor, ‘6 2 as Copper | Paper | Lead | Tape eee mm. | ae : kilog. 
8q.mm. Se mae | | Asie erving | | per km. 
| | | = 
1) 8) peas 5°0 S20 MUO RM AS86226) ah 20x0°8 | 1150 
16 3 | 2°6 6°3 Osa 2c on Loom 2309) laa ea 20 5cOrs) We 560 
25 |. 6 | 2°3 6°9 SO EE) | 20°1 | 24°1 | 1-5 | 20x0°-8 1700 
ayy |) (3) | 2°72 8°2 | 11°2 | 14°2°| 21:4 | 25:4 | 1-5 | 20x0°8 1920 
FXO) 6 | 3°26 esa 28 N toaeO 23s | Wel | T5520 028 2270 
70 G lease | 1G | T4367) 2778 | 25°4. ) 29"4 |) 1-6 25 x0°9 2780 
95 | 18 | 2°59 | 13-0 | 16-0 | 19°3 | 26-9 | 30:9 | 1-65 ZOOS) 3240 
OOM sO A Gu eGo 287 | BET pera Os (09 3720 
150 | 18 | 3°26 | 16°83 | 19-3 | 23-0 | 30-6 | 34°6 | 1°85 | 250-9 4310 
185 | 18 | 3°62 | 18°1 | 21:1 | 25-0 | 32°6 | 36°6 | 1:95 | 38x0-9 4950 
NOMS S60 LOEB 2223 1962S 3329) 3794) O10 33X0°9 | 5390 
240 | 18 | 4°12 | 20°6 | 23°6 | 27-7 | 35-3 | 39°3 | 2-05 | 88%0-9 | 5890 
ORVMRSG eS Lome ace wele2zoe 29°31 3699 ) 4029) 2° Braye) | 6500 
310 | 36 | 3°31 | 23-2 | 26-2 | 30-5 | 38-1 | 42-1 | 2-15 | 38x0°9 _ 7000 
355 | 36 | 3°55 | 24°9 | 27-9 | 32°3 | 40°3 | 44°3 | 2°2 43x1°0 | 7680 
400 | 36 | 3°76 | 26°3 | 29-3 | 33-8 | 41°8 | 45°8 | 2°25 | 43x1-0 | 8520 
500° | 86 | 4:21 | 29°5 | 32°5 | 87-2 | 45°2 | 49-2 | 2°35 | 43x1-0 | 10010 
625) 60) 3265.) 3229" °3029) | 40°9 || 489 || 52°9) | 2-5 43x1:0 | 11850 
725 | 60 | 3°92 | 85°6 | 38-6 | 43-8 | 52:2 | 56-2 | 2°6 ddX1°1 13360 
800 60 | A Sie kL 40rly 45°4. | 5378 O78 | 2°65 | b5s121 _ 14390 
1000 90 | 3°76 | 41°4 | 44°4 | 50°0 | 58:4 | 62°4 | 2°8 SS |) GA) 
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TasLe No. 134.—D1aMETER AND WEIGHT OF LEAD-COVERED Srn@Le CABLE. 
Insulated with 2 mm. thickness of paper (= 79 mils). 
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Section of | Diameter in mm. over Weight in kilog. per km, 
Conductor | | Thick- EE 
Strand ness of | ly | 
of Lead | baal 


ee ee ca . p... | BEB 
<4 ia | Copper Wires a “9 eon Paper Lead | Copper Paper nating Lead 
: | | | | | Com. | 
| | pound | 


2°25 191:47 
5 | 19x2°08 
6 | 19*2°384 
7\ 87x1°88 
20 | 129! 87x2-08 
"25 | 161} 387%2°34 
30 | 193) 37%2°57 
35 | 226 | 37x2°79 | 
40 | 258} 612-384 
61 2°57 
91x 2°34 | 
91x 2°49 
Ol x 2°57 | 
80 | 516 | 912-64 
“90 | 581 | 91%2-79 | 
1:0 645 | 127% 2°57 
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3449 | 191 | 153 | 9640 
4025 | 208 | 162 | 3028 
| 4311 | 209 | 167 | 3107 
4599 | 214 | 171 | 3238 
5173 | 226 | 181 | 3535 
5748 | 245 | 196 | 3944 
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TasLE No. 135.—ConsrructionaL DaTA FoR SINGLE ConpuctTor, Paprrr In- 
SULATED, ARMOURED CaBLE witH Trst Wirz. For 1000 volts working 
pressure. Thickness of Paper Insulation = 2 mm. (= 79 mils). 


eee eee 


Sec- Details of | Diameter in mm. over Thick-| : Total 
tional Strand | ness | Dimensions | Weight 

“Con | Lead | Steel Tape, | Cab 

_ ductor, ae of Wire | Copper Paper | Lead Steel | Outer | Sheath, mm. | iilog. 
esd-1OM- | Wwires|- mm, | | Tape | Serving) mm. | per km. 
| 10 OME LOOW mr sOn Oc N LA Om TOO Os IOs eT a 0hOe Sele 1260) 
16 S20. We (Grd) LOEB Td) 2065) 245 5 | 20078) 1450 
7 25 (| 24233 CORPO ASO eZee le els 205028 Ie 1580) 
35 6 | 2°72 8°2 | 12-2 | 15°3 | 22-5 | 26°5 | 1:55) 20x0°8 | 2100 
50 6 | 3°26 9-8 | 13°8 | 17-0 | 24°6 | 28-6 | 1°6 | 25x0-9 | 2550 
70 Gy porsone iG Vorb 1829) 2625 19305 i 165), 25s< 079 2980 
: 95 TS 2-59) 1320) | 1720 /e2024 1) 28-0 | 32-0) |) 1°7 1 255<0°9 | 3440 
ee 20) ie oom LS Oniennem 2928 iso 8) lesan on sO 3940 
150 LS ioe2OelOzo 2023) 21 HBT |) 8o27 1 1239 338% 09 4550 
185 [Se oco2n Loca 22-0 2600) 337 (i BTeF | 2207 | 835c0"9 5200 
210 18°) 3286) 1923 | 23°3 | 27-4 | 35°70 | 39°0 | 2°05) 83x 0-9 5650 
240 18 | 4:12 | 20-6 | 24-6 | 28-8 | 36°4| 40-4 | 2:1 | 33x0°9 | 6160 
280 36 | 3°15 | 22-1 | 26-1 | 30°4 |. 38°0 | 42°0 | 2°15| 33x0°9 | 6770 
310 36) fror al 1238-2) 27-2) | 381-6 7 3922 | 43°2 | 2-2 | 88x 0'9-| 7280 
399 36 | 3300") 26°9' | 28°9 | BBr4 ) 41-4 | 45-4 | 2°25) 43x1-0') 8140 
4.00 36 | 3976 | 26°3 | 30:3 | 34°9 | 42°9 | 46°9 | 2°3 | 43x«1°0 8830 
500 36 | 4:21 |. 29-5 | 33°5'| 38°3 | 46°3 |. 50°3 | 2-4 | 43x1:0 | 10380 
) 625 GO eoeGones2e9. 3629) 4199) 499 | 5829) 25. 431207) 12020 
725 60 | 3°92 | 35°6 | 39°6 | 44°8 | Dos Za Ones 20 Oo La 3740) 
800 CO re Wa oiele i Aiel |46"5 | 5429) O829)) 227 | aos lt |) 14780 
~ 1000 90 | 3°76 | 41-4 | 45:4 | 51:0 | DOAN 63-4226 50 <A oD0: 


ve 2 


ELECTRIC CABLES 


TaBLeE No. 136.—DIAMETER AND WEIGHT OF LEAD-CovERED Srnete Con- 
puotor Caste. Insulated with 2°5 mm. (= 98°5 mils) of paper. 


_————————— eee 


Section of 
Conductor 


square 
inch 


square 


Strand of 
Copper 
Wires 


Diameter in mm. over 


Weight in kilog. per km. 


Lead | 


| Con- 


—+0°9) ductor 
20 | 
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Copper 


| Inm- 


Paper | 
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Lead 


0-050) 32 
*100) 64 
*125) 80 
315) 96 
*20 | 129 
°25 | 161 
*30 | 193 
35 | 226 
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‘70 | 452 
“79 | 484 
80 | 516 
90 | 581 
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Taste No. 137.—ConsTRUCTIONAL Data FOR SINGLE ConpucTor, Papsr In- 
SULATED, ARMOURED CABLE. With test wire for 3000 volts working pressure. 
Thickness of Paper Insulation = 2°5 mm, (= 98°5 mils). 


Sec- | Details of : ick- 
tional Strand aa recente oe oe Dimensions Weight 
cee Lead St nay oan 
= St Di | ea eel Tape, - 
ductor, Fler err Copper | Paper | Lead Steel | Outer | Sheath aay Eve, 
6d, MU Wires| mm. | Tape | Serving] mm. per km 
| 
10 Sie 2-06 5-0 | 10-0 | 13-0 | 20°2 | 24°2 | 1°5 | 20x0°8 1590 
16 3 | 2°6 Gasnile Sue 4 eo Gearon alah 205028 1800 
25 6 | 223 629u TALON TOM 222. 262226 Teo 205058 1980 
335) Guleaan 2 Sioa ABO) I SIGCSE) | Dae) lip) Payer) 2340 
50 6 | 3°26 9°8 | 14°8 | 18:0 | 25°6 | 29°6 | 1°6 | 25x0-9 2710 
70 6) | 3°85-1) 11-6 | 16-6 | 20°0) | 27°6 | 81-6) 1°7 | 25x0-9 3092 
95 18 | 2°59 | 13:0 | 18:0 | 21:5 | 29-1 | 33:1 | 1:75) 25x0°9 3660 
120 18 | 2-91 | 14°6 | 19°6 | 23°3 | 30°9 | 34°9 | 1°85) 33x0°9 4180 
150 18 | 3:26 | 16°3 | 21°3 | 25-2 | 32-8 | 36°8 | 1°95) 33x0°9 4800 
185 18 | 3°62 | 18:1 | 23:1 | 27°2 | 34°8 | 38°8 | 2°05) 33x0°9 5460 
210 18 | 3°86 | 19:3 | 24°3 | 28-5 | 36-1 | 40°1 | 2-1 | 33x0-9 5910 
240 18 | 4:12 | 20:6 | 25°6 | 29-9 | 37:5 | 41°5 | 2°15) 33x0°-9 6370 
280 3 3-15 | 22-1 | 27-1 | 81-5 | 39-1 | 43°1 | 2°2 | 33xK0°9 6990 
310 36 | 3°31 | 23-2 | 28°2 | 32-6 | 40°6 | 44°6 | 2-2 | 43x1°0 7660 
355 36 | 3°55 | 24:9 | 29°9 | 34°5 | 42-5 | 46°5 | 2°3 | 48x1°0 8360. 
400 36 | 3°76 | 26°3 | 31°3 | 36°0 | 44-0 | 48:0 | 2°35) 48x1°0 9070 
500 BG 4-21) 29°) | S425.) 39°45) 47-4 | olo4 | 2°45] 431-0 | 10660 
625 60 | 3:65 | 32-9 | 37°9 | 43-0 | 51-0 | 55:0 | 2°55) 48x1°0 12470 
725 60 | 3:92 | 35°6 | 40°6 | 45°9 | 54°3 | 58°3 | 265) oox 1-1) 14100 
800 Gees Oe STi eale Ayo oo. ouloo- Ni 2e7 noo x Lek 15150 
1000 90 | 3°76 | 41-4 | 46:4 | 52-1 | 60°5 | 64°5 | 2°85) 55x1-1 17960 
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344 ELECTRIC CABLES 


Taste No. 151.—ConsrrvorionaL DATA AND WEIGHTS OF 
Thickness of Paper Insulation = 2-0 mm. (= 79 mils). 


| | 


o Ataey Up aeat: Paper | preg- | Conductor [Diam,| P&PEr 
___| nating over | 

an ; ee 2 |Com- |_|) 3, Con- Sas 
Sa | Sa 22 | de ee | open se| ge (ea ene 
inch | mm se 25 | | Over = | g a 2 ige = 
0°025| 16-3 | 7 |1°71/ 5:1}-4144| 9-1] 49 39 | 33 0-8 |10°7|14-7| 88 
"050 32°3 | 19 |1°47| 7-4| 287]11-4] 65| 52 | 35 |1-09/13-6117-6 108 
075) 48-4 | 19 |1-8 | 9-0| 481/13-0] 76] 61 | 31 | 1-41] 15-8 |19-8| 193 
"100] 64:5 | 19 | 2-08}10°4| 575|14-4]'86| 69 | 29 | 1°69/17-8 21-8 137 
“125, 80-6 | 19 | 2°33/N-7| 718|15-7} 95| 76 | 28 1°92 19°5 23-5 149 
150 96-8 | 19 }2-54|12-7) 62 16°7/102) 81 | 27 | 2-14 21-0 25-0) 159 
175112°9 | 19 | 2°75 | 13-8) 1006|17-8/ 109) 87 | 26 2-36 | 22-5 126-5! 169 
2001290 | 19 |2-94]14-7/1150]18-7|116| 93 | 25 | 2-57) 93-8 27-81 178 
225)145°2 | 19 |3-12/15-6| 1293|19-6| 122] 97 | 25 | 2°72} 25-0 29-0) 187 
25016125) 19>) 3-29] 16-5 | 1436 | 20-5 | 128] 102 | 24 | 2-93) 26-4 /30-4/ 196 
2751774 | 19 | 3-45) 17-3 | 1580 | 21-3/133| 107 | 24 |3-07 27°4 31-4) 203 
800193°5 | 19 | 3°6_ | 18-0| 1724 | 22-0] 138] 111 | 24 |3-21 | 98-4 '39-4| 910 
"825/200°7 | 19 | 3°75 | 18-8 1868 | 22-8 | 144 115 | 24 |3-34| 99-5 [33-51 918 
"#50/225°9 | 19 | 8-89 / 19-5 | 2013 | 23-5/149| 119 | 23 | 3-54] 30-6 [34-61 996 
"875/241°9 | 19 | 4°03 | 20-2 | 2156 | 24-2] 154| 123 | 23 |3-66131-5 135-5] 999 
"400/258" | 19 | 4-15} 20-8 | 2299] 24-8] 158] 126 | 28 |3-78| 32-4 136-4] 938 
"425274°2 | 37 | 3-07 | 21-5 | 2443 | 25-5 | 162] 130 | 23 | 3-9 33°3 |37°3| 244 
*450,290°4 | 37 | 3°16 | 22-1 | 2587) 26-1] 167| 133 | 22 | 4-7 34°38 38°3, 251 
"475)306°5 | 37 | 3°25 | 22-8 | 2731| 26-8 171| 137 | 22 | 4-91 35°2 39-2) 257 
900/822 °6 | 87 | 3°33 | 28-3 | 2875 | 27-3|175| 140 | 22 | 4-32 | 35-9 139-91 969 
9258388 | 37 | 3°42|23-9|3019|27-9|179| 143 | 22 | 4-43 | 36-7 /40-71 968 
"550;354°9 | 37 [3-5 | 24-5 | 3163] 28-5|183| 147 | 29 14-541 87-6 41-6 274 
7275,871°0 | 87 | 3°57] 25-0] 3306 | 29-0] 187| 149 | 22 |4-63| 38-3 142-3! 979 
6008871 | 37 | 3°65 | 25-6 | 3450 | 29-6| 191 | 153 | 22 | 4-74 | 39-1 143-1] 994 
625/408°3 | 37 | 3-73] 26-1 | 3594 | 30-1] 194] 155 | 22 | 4-83| 39-8 143-8 289 
650/419°4 | 87 |3-8 | 26-6 | 3738] 30-6|198| 158 | 22 |4-93| 40-5 44-5 294 
(675485 °5 | 37 |3-87) 27-1 | 3881 31-1] 201| 161 | 22 |5-02/ 41-4 45-4 298 
"700/451°6 | 387 |3-94) 27-6 | 4025 | 31-6 | 205] 164 | 22 |5-12| 41-8 45°8 303 
"725467°8 | 37 | 4:01 | 28-1] 4169|32-1| 208| 167 | 21 (5°33 | 42°8 46-8 310 
"750/484°0 | 37 | 4°08 | 28-6 | 4313 | 32-6 | 212 169 | 21 (5°42) 43°4 147-4! 314 
"775)500°0 | 87 | 4-15) 29-1 | 4457 | 33-1/ 215] 172 | 21 15-51 | 44-4 48-1319 
'800/516°2 | 37 | 4-22) 29-5) 4601] 33-5|218| 175 | 91 15-6 | 44-7 48°7 323 
7825/532°3 | 61 | 3°34) 30-1] 4744] 34-1 /292| 178 | 21 | 5-691 45-5 49-5 328 
S50/548"4 | 61 | 3°39) 30-5 | 4889 | 34-5 / 225] 180 | 21 15-77 | 46-0 50-0) 332 
"875/564°6 | 61 | 3°44) 31-0 | 5033 / 35-0 | 229| 183 | 21 15-88 |4e-s 50°8 337 
9001580°7 | 61 | 3°48 / 31-3 | 5176| 35-3/ 230] 184 | 21 |5-94/ 47-9 51°2 340 
925596°8 | 61 | 3°53) 31-8 | 5319 | 35-8 | 234] 187 | 21 | 6-00 47°8 51-8! 344 
"950/618 °0 | 61 | 3-58 | 32-2 | 5463 | 36-2] 236| 189 | 91 | 6-10 48°2'52°2 347 
"975629 '1 | 61 | 3°63) 32-7 | 5607 | 36-7 | 240| 192 | 21 | 6-18 49-1 153-1) 353 
1°000645°1 | 612) 3-67 | 33-0 | 5750|37-0|242| 194 | 21 | 6-96 49°5 153-5 356 
SE Eee 


Trrety Concentric, Paper INsuULATED, LeAD-CasED CABLE. 


THEIR CONSTRUCTION AND COST. 


(Dimensions given in mm., and weights in kilog. per km.) 


ee eee 


Inm- | Outer 
preg- | Conductor | Diam. 
nating over 
Coma) oe, Con- 
ea i E gz ductor 

2) 3 

ae eae 
| 

70 | 33 | 0°8 16°3 
86 | 35 Wels 09 | 19°8 
98 | 81 | 1°41 | 22-6 
109 | 29 | 1°69 | 25-2 
TUS) | isk! SAS 7/63 
Dye || Go|, PEE 2823) 
136 | 26 2°36 | 31°2 
143°) 36) ) 2-14. 32-2 
149 | 36 | 2°27 | 33°5 
57a GO| 2239) \saee 
163 | 36 OL | aoe 
168 | 36 62 | 37°6 
175 | 36 fo a0 20 
181 | 36 | 2-89 | 40°4 
185 | 36 93 | 41°4 
190 | 36 02 | 42°4 
195 | 36 12 | 43°5 
201 | 36 2) 44-7 
206 | 36 3 | 45°8 
210 | 36 38 | 46°7 
214 | 36 47 | 47°6 
219 | 36 54 | 48°7 
223 | 36 63 | 49°S 
227 | 36 | eee 
36 "4 
2 
0 
8 
9 
i 


to iN) 

(er) wy) 

lor) on 

oo (Sy) 

SS for) 
ee ee = pare PPR wwwwwW WwwWwwWw NNNNPb 
is Rtas 

or 


HomomowW AMaNbh ot 


Paper | Im- | Lead Sheath 
raat... wating! Diam. 
eS | Com- = | over 

Diam 0 pound, Thick- = | Lead 
Over iS weight| ness Ss | 

2023) Leta LOL at =9) 1507 | 24-1 | 
93-8 | 151 | 121 | 2-1 | 1943 | 28-0 | 
06 GuibkiOn (S60 2-250) Zola.) dlls 
99-2 | 188 | 150 | 2°35 | 2648 | 33°9 
31-3 | 203 | 162 | 2-45 | 2953) | 36:2 | 
33:3 | 217 | 173 | 2°55 | 3265 | 38-4 
35-2 | 230 | 184 | 2-65 | 3583 | 40°5 
36:1 | 236 | 189 | 2°7 3742 | 41°5 
BS, 245 196 | 28 4031 | 43-1 
39-9 | 257 | 206 | 2°85 | 4281 | 44°9 
40°4 | 265 | 212 2°9 4485 | 46°2 
41:6 | 274 | 219 | 3-0 4779 | 47°6 
43:0 | 283 | 227 | 3°05 | 5017 | 49-1 
AA AME OOS MEO Io 5260 | 50°6 
45:4 | 300 | 240 | 8°15 | 5463 | 51-7 
46:4 | 807 | 246 | 3°2 5669 | 52°8 
AT leslo) | 202) | 33 5988 | 54-1 
48-7 | 323 | 258 | 3°35 | 6228 55°4 
49-8 | 330 | 264 | 3°4 6461 | 56°6 
50-7 | 337 | 269 | 3°4 GaTOM one 
51°6 | 343 | 274 | 3:5 6888 | 58°6 
52°7 | B51 | 280 | 3°5 7026) | 5927 
53-6 | 357 | 285 | 3°6 7354 | 60°8 
54°5 | 363 | 290 | 3°6 ATO | mths 
55:4 | 369 | 295 | 3°65 | 7698 O01 
56-2 | 375 | 300 | 3-7 | 7916 | 63°6 
57° | 380 | 804 | 3°75 | 81386 | 6475 
57-8 | 386 | 309 | 3°8 8361 | 65°4 
58:9 | 398 | 314 an 

59-7 | 399 | 319 

60°5 | 404 | 323 

61°2 | 409 | 327 

62°2 | 416 | 333 

62°8 | 420 | 336 

68°7 | 426 | 341 

64:3 | 43] | 345 | | 

5-0 | 435 | 348 | | 

65°5 | 439 | 351 

66:5 | 446 | 357 

67:1 | 450 | 360 


345 


Conductor 
Area 


Sq- 
mm. 


16° 
yee 
48° 
64° 
80° 


96° 
ie 
129° 
145° 
161° 


iyi 
193° 
209° 
225° 
241° 
258° 
274: 
290° 
306" 
322° 
338° 
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346 ELECTRIC CABLES 


TasLe No. 152.—Consrruotion Data aND Parions or SINGLE 
Thicknesses according to the Rules of 
Based on: Copper at £60 per ton; Lead at £1 4s. per 100 kilog. ; 


lL. ————————— eee 


Rel 2) Gear Sone, Fadl ise 2 a8] (ag 
0°02516-18) 7 -0671-71| 5-1) 144| 184 0°082°0 | 9-1 49) 20! 39 | 16 
52D 19 058.147 7-4 287 ey “082-0 11-4 65) 96] 52] 91 
‘075 48°39) 19 -0711°80 9-0] 431] 552] -082-0 [13-0 76! 30] 61 | 24 
"100 64°52) 19 0822-08 10-4 575) 736) °092°3 |15-0 101} 40] g1 | 32 
"125 80°64) 19 091 2°32 11-6, 718| 919) 092-3 /16-2111| 44| g9| 36 
*150 96°77] 37 “0721-83 12-8. 862 1103, "09123 7-4 120; 48] 96] 38 


i | | 
200, 129 | 87 |-083.2-11 14-8! 1150 1472, -09.2°3 |19°4)186] 54) 109 44 


*250, 161 | 37 "093'2°85 16-5) 1436 1838 | *10/2°55 21-6 168) 67| 184] 54} 
| | | | 

*300| 193 | 37 pz ecard 1724 | 2207) -102+55 23-2) 189 73 146 58 | 

*350) 226 | 37 109.2°78 19-5 2013 | 2577 | "102-55 24°6, 194| 78} 155 |] 62 | 

*400; 258 | 61 *0912°32 20°9| 2299 | 2948 "102°55.26-0 207| 83) 166 | 66 | 


*500, 323 | 61 "192.2-59/23-3] ag75 3680 | *102°55/28-4) 228] 91] 189 73 
*600) 387 | 91 *091 2°32.25°5) 3450 | 4416 *11/2°8 


700) 452 | 91 |-0992-51/27-6| 4095 | 5152. "112-8 (33-2 294/118] 935 | 94 
"750, 484 | 91 -1022-60.28-6 4313|5521| -11 9-8 342 304 | 122] 243 | 97 
*800) 516 | 91 -1062-6829°5) 4601 5889 123-0585 6 343. 137 274 | 110 
900) 581 | 91 |-1122-85 81-4] 5176| 6625 -12'3-05/37-5 363 145 290 | 116 
1-00 | 645 | 91 |-1183-0 '33-0| 5750/7360) «133-8 shane 166| 331 | 132 


| | ; 
SS) See ee eee 


. 


z 
: 
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THEIR CONSTRUCTION AND COST. 


Conpuctor, Low Trnston, Paper Insunarep, Leap-covERED CABLES. 
the Cable Makers’ Association. 
Paper and Impregnating Compound at £2 per 100 kilog. 
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eaceate | a= mH |FSSlaes) o =F | aw 
inch | mm. g~ 28 ae 2 - ae a =| a 55 |Per km, |e" 1000 statute 
Pe pe) Serle | Pa aiele | #2 yards | Mile 
= aE = | i 
0-061 3) [2d 568 | 136 | 800 356. oe ela e | 419 | 383 674 
OG/1-5 |14°6) 743 | 178 | 1147 582 15) 46| 46 | 699 | 639 1125 
07 1°8 16-6 952 | 228 | 1520 | 834) 21 | 64 64 983 | 899 | 1582 
-07)1°8 18-6 1081 | 259 | 1838 | 1067, 27 | 82) 123 | 1299 | 1188 | 2090 
O7)1°8 19-8) 1157 | 278 2075 |1277) 82 | 98 | 147 | 1554 | 1421 | 2501 
08)2°05 21-5) 1425 | 342 | 2503 1581 38 | 118 | 177 | 1864 | 1705 | 3000 
08 2 05 23-5 1572 | 377 | 2967 1947 49 | 150 | 225 | 2371 | 2168 | 3816 
092-3 26-2] 1964 | 471 | 370% 2430. 61 | 187 | 827 | 3005 | 2748 | 4836 
09|2°3 |27°8) 2094 | 503 | 4146 | 2841 | 71 | 218 | 382 | 3512 8212 | 9651 
09/2°3 |29-2, 2211 | 581 | 4573 | 3248) 81 | 250 | 437 | 4016 | 3673 6462 
10|2°55|31°1) 2600 | 624 | 5272 3716 | 93 | 286 | 501 | 4596 | 4203 | 7396 
10)2°55 33:5) 2821 | 677 | 6106 | 4521 1B | 348 | 609 | 5591 | 5113 | 8997 
11/2°8 36 7| 8891 | 814 | 7334 | 5428 136 417 *| 834 | 6815 | 6232 | 10970 
SVAN ote} 38-8 3599 | 864 | 8153 | 6228 156 £79 | 958 | 7821 | 7152 | 12590 
*11/2°8 39°8 3699 | 888 | 8559 | 6628 166 510 |1020 | 8324 | 7612 | 13400 
128-05 41-7 4913) OTL | 9431 | 7147 179 | 550 |1100 | 8976 | 8208 | 14450 
“12 3°05 43°6 4414 |1059 |10243 | 7945 199 | 611 |1222 | 9977 | 9123 | 16060 
“123-05 40°T 4648 |1116 /11143 8774 219 | 674 |1348 11015 |10073 | 17730 
ij | 


348 ELECTRIC CABLES 


Taste No. 153.—Construction Dara anpD Prices oF Concentric, Low TEnsion, 
the Cable Makers’ Association. Based on: Copper at £60 per ton; Lead at 


Area of each No. and Diam. 2 Thickness, 
Cosidactor of Wires S = upper of Paper, $ E 7 
oe e aBe can x > | see 
| uctor | S25 Weight, Price, _ Hs | Sad | oP sg) 
sq. in. | sq. mm, No. in. mm. ag kilog. ‘shillings 2. Mm.) = = Bee 224) 
| ae ; per km. per km. mye, eam A/S 8, 
-oon| 1a-qaf| immer} 7|-0673:71) 5-1 144] 184 |-082-0| 9:1! 49 | 99 
ee 13} outer | 32 :0310°8 10 7 144| 187 -082-0/ 14:7. 88 | 35 
050. 32-2¢f| inner |19)-0581-47, 7-4 287) 367 |-082-0 11°45 | 26 
ees outer 35 |-0431°08 13-6 287 373 |:082:0 17°6 108 | 43 
| i 
oe 39 |inner|19 -0711°80 9:0 431] 552 |:082-0 | 18:0 76 2 
ee { outer 31 °0561°4115°S 481 552 *082-0/ 19°8 193 | 49 
100. 64:59 imner | 19 *0822-08 10-4. 575 | 736 092-3 | 15 101 | 40 
“\ outer | 31 +0641°63 18-3 575 736 |-092-3 | 22-9 164.| 66 
-125| go-e4{| iumer |19 -0912-32 11-6 718} 919 092-3} 16-2 11 | 44 
ine outer | 29 -0741°88 20°0 718 | 919 |:092-3 | 24-6 177 TA 
-150, 98-77/| immer | 87 -0721-83 12-8) 862 | 1103 |-092-3 | 17-4 | 190 | 48 
| outer /28 -0822°09 21°6 862 | 1103 |-092-3 | 26-2! 190 | 76 
-200 199 {immer 37 /-0832-11 14-8 1150 | 1472 |+092°3 — 1o-4 ase | 54 
le \ outer | 26 |-099 2°51 24-4 1150 | 1472 |-092-3 | 299-0) 219 | 85 
-950 161 ipa |-0932°35 16-5, 1436 | 1838 |-102-55 21°6 | 168 | 67 
| | outer | 27 |-1092-76 27-1! 1436 | 1838 )-102-55' 32-2 | 261 | 104 
-300 193°3 { inner | 87 |+1022+58 18*L 1724 | 2207 102-55 23-2! 189 3 
: outer 26 /+1213°08 29-4) 1724 | 2207 |-102-55' 34:5 | age | 113 
350 996 { inner | 37|-1092-78 19-5| 2013 | 2577 |-102-55. 24-6 | 194 | ~78 
outer | 25 |°1343°39 31+4) 2018 | 2577 |-102°55 36°5 | 299 | 190 
| | | hte 
400 258 { inner | 61)*091.2-32 20-9) 2299 | 2948 |-102-°55 26:0 | 207 | 93 
\ outer | 25 )*1433°63, 38-3) 2299 | 2943 |-102-55' 38-4 | 316 | 196 
500809 { inner | 61|-1022-59 23-3 2875 | 3680 |-102-55 28-4 | 998 | 91 
| | outer | 24 "1634-14 36°7 | 2875 | 3680 [10 2-55) 41°8 | 346 | 138 
ASS li | 91 |-091 2-32 25-5} 3450 | 4416 |-112-8 | 31- 27 
600 387 { inner |‘ 12°32 25 3450 6 | 4°38 | 31° |) 27a 110 
i “outer | 24 "178 /4°53, 40°2) 3450 | 4416 |-11 9-8 | 45-84 416 | 166 
| ts r|91)*099 2°51 97-8 Om | RR | I a Mie 
"700452 {| Mmner | OF 099 2°51) 27-6 | 4025 | 5152 |-119-8 | 38-2 | 294 | 748 
| ( outer - ie 0 43-2 4025 5152 “112-8 | 48-8 | 445 | 178 
750 484 eee a | 1022°60 28-6) 4313 | 5521 |-112°8 | 34-2 | 304 | 199 
| outer | 23 2045-18 44-6 4313 5521 "112-8 50: | 459 | 184 
00516 {| Mmer | 91 )-1062°68 29-5) 4601 | 5889 |-123-05 35-6 | 942 | 4 
800 51¢ inner | 9 2°68 3 0 0889 |°123°05 35-6 | 343 | 13 
ie { outer (23 -2115°35 46-3) 4601 | 5889 |-123-05 52-4 520 208 
-900 581 inner 91 |-1122°85 31:4 5176 | 6625 123-05 37-5 | 363 | 1 
{ outer 23 /-2235°67 48°8 5176 | 6625 -123-03. 54-9 | 546 8 
100.645 { inner /91 "1183-0 33-0 | 5750 | 7360 -133°3 39-6 | 414 | 166 
outer 23 +2365-98 51-6 5750 | 7360 133°3 58-2 626 | 250 


THEIR CONSTRUCTION AND COST. 


Paper IysunatTep, Leap-coveRED CABLES. 
£1 4s, per 100 kilog.; Paper and Impregnating Compound at £2 per 100 kilog. 
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Tiicknesses, according to the rules of 


| Jmpreg- |, : | Se ies c 
nating Thickness 5 3 | Lead Total | Total |= & a5 | $8 | Price in shillings 
Compound | of Lead | — A) \Weight| Price 24/2") 3 | per 
eyes de aoa Pe nia tlre tal S| SE | 
EAs ha 2! RE 3)" Sper km.| per km. |" = BE 2s | * | yds. | mile 
39 | 16 as as 20 | aisle ees | Set ese ba | EA ee 
70 | 28 |-071-8 18-3 1061] 255) 1595) 725, 18) 89] 89] 921 842) 1482 
OL) Biel eae Mase 3 ree Pe on 
86 | 34 |-082-0521-7 1439) 345) 2124) 1209 30] 149) 224 1612 1474 2504 
CI ea ede ies hiro’ Welter My ae lesen Vas 
98 39 -082°0523-9 1599) 384, 2819 1630 40, 200) 300, 2170 1985 3492 
81 | 32 Meee ea ae OR tas dpe ladle Regeln 
131 | 52 |-092°3 |27-5 2070| 497| 3697| 2159) 53| 265) 398, 2875 2629) 4626 
PM Arle calc nle oe dilec Site teed ea Nice Ly oedbe- 
(142 | 57 |-092°3 [29-2 2911, 531| 4166) 2577, 65) 317) 554) 3513 8213 5653 
Be eee. Le Be oer aiiie ai) ik oe Nace 
152 | 61 |-102°5531°3 2618) 628, 4900) 3057, 76| 876 658] 4167 3811) 6706 
109 | 44 Boe o's | Rey Mia | We el ca ee areal line eon 
170 | 68 |-102°55'34-1 2874| 690) 5801/ 3885) 97| 478] 837| 5297 4844 8524 
134 | 54 on aise Po ER ed (i Bea ee ca 
209 | 84 |-112°8 37°8 3500) 840 7144| 4825 120) 5941040 6579 6016 10588 
146 | 58 PS ah Sen Ne Whee tar |e Wed dls sek One 
226 | 90 |-112°8 40-1 3729) 895) 8013. 5643 140) 6941388 7865 719212658 
| | 
155 | 62 2 have ae eee eee ene Neti i eA ne 
939 | 96 |-123°0542°6 4307 1034| 9220 6544 163 8051610 9122 8342 14680 
166 66 Pe a Pontes A laa wed Geib aah aadltdie sy oN ewe 
253 101 |-123°0544°5 4518 1084 10058 7346 183| 9041808 10241) 9364 16480 
182 | 73 See ees ee Led ean garlic is. Wet anienes 
977 | 111 |-133°3 48-4 5314/1275 | 12097 9048 225 1113 222612612 11533 20296 
219 | 88 fs ee ars: RUE ule WP Uae aa 
333 |138 |-133°3 |52+4 5786) 1389 | 13928 10718 268 1319 2638 14943 13665 24050 
935 | 94 wo] pe Re td cei a nt Oa eas 
356 | 142 |-143°55.55-9 6639 1593 | 16019) 12429 310 1529 3058 17326 15843 27880 
243 | 97 le ee ne Mii ot Weel Sadece do RLS A 
B67 147 -14.3°55 57-3 6816 | 1636 16815 13228 330 16273254 18439 16860 29670 
274 | 110 Ue ete ra oh rs PO ere heel arose Poss | Hs 
416 | 166 |°153°8 (60-0 7630 | 1831 | 18385 | 14230 355 1750 3500 19835 18140 31920 
290 | 116 Be BW he presto cel wosecle ir if ae 
437 |175 |-15,3°8 62-5 7968| 1912 19956] 15816 395 (19453890 22046 20160 35475 
381 | 132 PEO Gi aes sal vis eejyes lore | a8 
501 | 200 |-153°8 |65-8 8416 2020 | 21788 | 17488 438 2151 4302 24379 22290 39230 
Oe ee a ree ae eee aaa anal 


2 
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ELECTRIC CABLES 


Taste No. 154.— Consrruction Data AND Prices or TRIPLE CoNnCENTRIC, Loy 


THE RULES oF THE CABLE Makers’ Association. Based on: Copper at £6 
at £ 
—_——-wo———— $$ 
| : 
Area of h No. d Diam. : i S| | 
Contacte "of Wires 32 —— Conper Taner 2 | Paper 
| - | rege 
ae fey coil ae ea 25 fae Phe ee 
| ductor Bee ee | =a | 20 fa eene 
sq. in. | sq. mm. | No. | in. mm. a3 “ile slings in. ‘mm. | eg 228 gee 
0°025) 16-13 (| inner | 7|-0671-71) 5-1) 144] 184/-082:0| 9:1! 49 | 99 
middle oF 0310°S8 10°7, 144) 187 |-082-0 14:7. 88 | 35 
jouter | 82 |°0310°8 |16-3) 144 | - 187 |-082-0 | 20-3 | 196-| 50 
'050/ 32°26 (| inner | 19)-058.1-47, 7-4) 287 | 367 |-082-0 | 11-4) 65 26 
middle 35 |-043'1-08,13-6|. 287 | 373 |-08'2-0 | 17-6 | 108 | 43 
ce | 36 )°042/1°07/ 19-7! 287] 373 |-o8l2-0 | 23°7 | 150 | 60 
"075) 48°4 (| inner |19|-071/1-80, 9°0| 431 | 552 |-08'9-0 | 13:0 | -76 30 
feu & 31 |*0561°41/ 15-8) 431 | 552 |-082-0 | 19-8 | 193 49 
} onter | 36 | 36 |°0521°31) 22-4) 431 | 556 |'08.2-0 | 26-4 | 168 | 67 
100/645 (| inner |19/-0822-08 10-4, 375 | 736 -092°3 15-0 101 
middle 31 /-0641-63 18-3, 575 | 736 |-092-3 22-9 | 164 66 
| Outer | 36)°059)1-51/ 25-9) 575 | 736 ae | 80°5 | 224 | 90 
"125 80°6 (| inner | 19 |-091/2-3211-6| 718 | 919 |-o9/2-3 | 16-9 | 
ju 29 |"07411-88 20-0| 718 | 919 |-0919-3 | 24-6 | 177 71 
| outer | 36 "0671-69 28-0) 718 | 919 “09/2°3 | 32°6 241 | 96 
"150/ 96-8 (| inner | 87 |-072/1-83,12-8| 62] 1103 |-099-3 | 17-4 | 45 
pee @ 28 0822-09 21-6 862 1103 |-092°3 | 26-2 | 190 76 
outer 36, "073/1°85) 29-9 - 862 | 1103 |-09/2-3 | 34:5 | 256 | 102 
"200/ 129 {| inner | 37 |-083/2-11/ 14-8] 1150 | 1472 |-09'9-3 | 19-4 | 72 
083) 2 |+092°3 | 19-4 | 1: 
|mie 2 "099, 2°51) 24°4) 1150 |-1472 |-09/2-3 | 29-0 | x6 35 
i outer | 36 |"0842-14 33-3) 1150 | 1472 |-099-3 | 37-9 | 288 | 113 
“#00 161 |) inner | 37 |"093.2°35'16-5| 1436 | 1838 |-10'9-55! 91:6 | 1ee | @ 
ea 27 |-109.2-76 27-1| 1486 | 1838 |-10'9-55| 39-9 | oer | 104 
e outer 36 "0942-39 387°0 1436 | 1838 |*10/2-55, 42-1 | 348 | 139 
300) 193-5 (/ inner | 37 |+102,2+58 18-1| 1724 | 2907 |-q0lo-mn| 98% 
ie 26 121/3-08 29°4) 1724 | 2207 “1019-58 ak i 3 
rales outer 36 |-103'2-62' 39-7) 1724 | 9907 "10/2°55| 44:8.) 379 | Jaq 
“350, 25 mmner | 37 |*109.2-78 19*5| 2013 | 2577 |-10'o-55| o4-e 
fei 25 |-134,3-39 31-4| 9013 | 2577 |-10'-BB| ae. 209 itt 
x outer 36 1112-83 42°2/) 2013 | 2577 |-1012-55 47-3 | 394 | 158 
. 5 inner | 61 |*091/2-32 20-9 | 2299 | 2943 |-10'2-55! oc 
pe 25 "1433-63 33+3 2299 | 2943 102-55, a S16 136 
ehh outer 36/°1193-02 44-4) 9999 | 9943 "10/2°55) 49°5 | 414 | 166 
00) 323 |) inner | 61 /°192.2-59 23-3] 2875 | 36go |-10'2-55| a8-4 | os 
| middle| a4 "1634°14 36-7 | 2875 |-3680 |-10!2-55) es 348 188 
Outer (36 /°183)3°38 48-6 | 2875 | 8680 |-10°-55) 58-771 asi 180 


THEIR CONSTRUCTION AND COST. 351 


‘Tension, Paper InsuLarep, LeaD-covVERED CABLES. 
per ton; Lead at £1 4s. per 100 kilog.; 
per 100 kilog. 

= rein Tanner eer ee 


THICKNESSES ACCORDING TO 
Paper and Impregnating Compound 


Impregnat- | ph ickness' S | FI + |e 3 | Re a 
i lag Price of Weight |= 3 SaaS 
Si... hee ee el of jge2|helke| ) 
p oO =e 1S, - i ial) Ss 
ee gee in. |mm. | q* EEE gee per km, miiiog. [EE es 2 1000 Statute 
Besmag) | jR gegeas perce 2) 2 )ae | | yerds| mule 
| ie | | | | 
39 | 16 | 
UE OS ate Nae Noa) Wa c |) ae ces Alert erce Me acess alt eee gers 
101 40 |-082°05 24-4 1636 393) 2541| 1140) 29 100 100) 1369 | 1252) 29038 
52} 21 | 
BO ae? ES eee ee ee (ee ea Sorte ec era: || week tl: oe Pall toe 
120 | 48 |-092°3 28-3) 2136 513) 3578) 1858 46 120 180 2204/2016) 3547 
61) 24 | Nea 
OD) BTU |G die | Me | IR ol eA om Sipe FE ll ora MF > hoot | Mg | aes 
134 | 54 |-102°5531-5' 2637) 633| 4590| 2556] 64 150) 225 | 2995/9739) 4820 
er p22) || ..% | 
“EE sa GG ge 2 i ee ig Fae rose lee oes ee hy 
179 | 72 |-102°5535-6 3011, 723| 5616] 3283) 82 200/350) 3915| 3580) 6300 
| | | 
89 | 36 
OBO Ia eul sec! es Ags ae Ae an soe leafs tae Were EE eee, =a oe 
193 | 77 |-¥12°8038-2 3540 850 6647 3988 100 240 420 4748 4342 7641 
SD | I Aes, | 
ee does hk 4 oli oon le alee Sach ce |oce ee 
205 | 82 |-112-8040-1)3729 895! 7334) 4611 115 290 | 580 | 5596 5117, 9005 
109) 44 | | | 
CM cute tees Mo oe il ee bce etl orale. th ca! 
226 | 90 |:123°0544-0/ 4462 1071| 9048| 5941 | 149 | 320 | 640 | 7050 | 6447 11347 
| 
Tease sel wc ill gre ftoge Be cre cen eee 
PASme Cee eels se] ear al ees ce ceoteed Nese ac care race aan nas 
278 |111 |-133°3 '48-7|/5350 1284/ 11056) 7357| 184 365 | 730| 8636 7897 13900 


ACHES Sue, ahee ieee. | 


POCA SOs NG Weal Oh sk hl se oA oe | en le a a ea 
298 | 119 |-133°3 51-4 5670/1361 12348 8584215 415 830 10044 9184 16164 
BeOS cal ssc we hose hws ee ele elas a4 

2a) SIDE tec Sesto ll cee |e ee ae bill Si aolll worm es lig Be ae 
315 | 126 |-143-°5554-4/ 6448 154814083} 9919 248/460 | 920 11547 10560 18580 
BOGE GOg hed oan ea lorie cae as en eee er aera || 

eal ee pee i ec et) vel ce sy be ll os has 
331 132 -143°55,56°6 6728 1615 15312 11118 278 508 1010 12911 11810 20776 
789.73 |..1 | 

O77 | 111 


361 | 144 |-153-8 |61-3\ 7805 | 1873 18275 13650 341 600 1200 15791 14440 25410 
| | 


302 ELECTRIC CABLES 


TasLeE No. 156.—ConstrecTion DATA AND PRICES OF 
for 2200 Volts working with earthed outer. Thicknesses 
Based on: Copper at £60 per ton; Lead at £1 4s. per 100 kilog. ; 


| | 
: | Number and es / | 
‘AGininctor | | Piamelorot’ || Copper | pigener®| | Paper | 
| Diam. 5 

Goi h | ee iss. 

on- | on- | ; | 2 |S 5; |& 

ductor | | | ductor | a a | 34 | 2 : | 

Sq. | Sa. Ie lineh 7 | SS agi. ld“ | 3 Se 
inch} mm ie ne beers iat RS aa 'gg SDS OS eo a5 | 
| | FS ZB ja | Be) gs 

| | #\& iE | 

"025, 16°13{) inner |-7 0°067,1-71| 5:1) 144) 184 0-123-0511-2| 86 | 34 | 
\| outer | 32) -031)0°08|12-8| 144| 187 "08 2°05 16-9) 105 (2 | 

| | ees cet ame 

"050, 32°26/) inner | 19| -058 1°47) 7-4) 287) 367) -123-0513-5| 110 | 44 | 
1 outer | 36) *042 1°07/14°9, 287 373) -082-0519-0| 120 | 48 | 

| | | 

‘075 48-4 (inner /19) -071. 1°80) 9-0 431 552) -123-0515-11 127 | 51 
teoater 36| *052)1°31}17°7| 431) 560) -082-0521-8 140 | 56 | 

"100 64°5 ( inner 19 -082 2°08 10-4) 575\ 736 -133°3 17-0 156. 62. 
| (outer | 36 | +060 1:52) 20-0) 575) 736) -092°3 24-6) 177 | 71 | 
‘125 80°6 f) inner 19} *091 2°32]/11-6| 718, 919| -183-3 |18-2| 170 | 68 
| outer | 35) °068/1°72 21-6) 718 919) -092-3 26-2) 190 | 76 
150, 96-8 { inner | 37| -072 1°83/12-8) 862) 1103 | *133°3 /19-4) 184 | 74 
Al outer 33) 076 1°94 23-3) 8621103] -092-3 27-9) 204 | 82 

"200 129 {inner | 87) +083, 2°11 14°8/ 1150 1472) -133°3 21-4! 206 | 82 
\| outer |31| +091 2°31 | 26-0 ee °09.2°3 30-6 225 | 90 

“250 161 { inner | 37 °093 2°35/16°5| 1436 1888) -143°5523-6 246 | 98 
outer | 30) *103 2°62 28°8| 14386 1838) -102-°5533-9| 276 110 


ae 


THEIR CONSTRUCTION AND COST. 353 


CoNCENTRIC, PAPER INSULATED, LEAD-COVERED CABLE, 
according to the Rules of the Cable Makers’ Association. 
Paper and Impregnating Compound at £2 per 100 kilog. 


Impreg- Thickness 


Price in 
| nating [rs Lead aan 
| of Lead | 3 6 
| Compound 3 Sa tea) ones pe 
5 Total | Total |= .|5 | 34 
; BR Ob siemens weight ‘ ca Nirah i) ets 
| ah ies leg = A Price of Ba ad 35 
| £ & Se] | ® | natriat| material) =e | 23 | io 
so lea | Heeseaalisiee illi = 73 | & 
68/58 34 Sp | 38 | kilog. eee $8) £6) 28 1000 |statute 
OS) os | in. 5 ter i 4 "| 3 3 2S | km. t 
Sheuebea le. Bans Sra" | per km. Ee ile |a3 km. |yards, mile 
se WM) gs 2 | = = ms ae = | 
o}5m& 1A | oe, 
= | —) ) 
Ba ee ig |e 
| 1 AS 4 | (at 
| Ese 


oO 
. 


“82°05 21'0 1388 383) 2020 | $42 | 21/140 140 11431045 1839 


oo bo 
— 


170 | 255 17881631) 2869 


2° 


420| 2818 | 1325 | 3 


oo 
wm 
i=) 
We} 
im) 
ist) 
bho 
Oo. 
for) 
Hb 
xl 
Or 
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354 ELECTRIC CABLES 


TasLE No, 157.—Construction Data AND PRICES OF CONCENTRIC, 
WORKING WITH 


Thicknesses according to the Rules 
Based on: Copper at £60 per ton; Lead at £1 4s, per 100 kilog. ; 
7 ne fae ee es 


Number and | ‘Thickness | 
Area of each - ee a | 
@andwctor Pt as of : : Copper oa z Paper | 
2 os >A a 
| ne © n | | oe -| 2 
Con- $5 gf older }o8| gle 
ductor | Bias Sg (eas lee 
= ee No.| in. | mm. | Az | ce a in. mm./ 3 | 2a ae 
cig | S |e gs \2 |S sé 
coy | 2) é 
| 
0°025)16'18/| inner | 7{0:067 1°71 | d°1} 144, 184 0°15.3°8 |12-7|117| 47 
outer | 32) °031 0°80) 14-3) 144. 187] 092-3 |18-9' 1382] 53 
| | 
*050 32°26 | inner | 19} +058) 1:47] 7:4 287| 367 "153°8 15 0 147) 59 
outer | 54} °034' 0°87/16:7] 287] 373] -09'2:3 21°3 151) 60 
“075/48 °4 inner | 19 ‘O71; 1°80} 9:0) 481) 552 *153°8 16°6 168} 67 | 
outer | 46} :046/1:16|18:9] 481] 556| -09'2°3 23°5 169] 68 
*100 64°5 inner | 19 082) 2°08 |10°4| 575| 736 16'4°05/18°5) 202| 8k 
outer | 43) *054 1°38) 21-3} 575) 742| -102°5526-4/210| 84 
*125/80°6 inner | 19! +091; 2°32/11-6] 718 919} -164°0519-7| 219} gg 
outer | 39] +064 1°62/22-9} 718) 919 102-55 28-0 224) 90 
*150)96°8 { inner | 37} *072 1°83/12:8] 962] 1103) *164°0520°9 236) 94 
outer | 3 °071) 1°80 | 24°5 862 | 1103] +11)/2°8 30°1 264) 106 
*200)129 { inner |37| -083 2:11 | 14°8 | 1150. 1472} +16 4:05 22-9) 264 | 106 
outer | 34| -087| 2°20 | 27-3) 1150 | 1472) -11)2°8 '32°9 291 116 
| 
*950 161 { inner | 37 093) 2°35 | 16°5 | 1486 | 1888 | °17/4°3 |25:1 309 | 124 
outer | 33) +098 2°49) 30+] | 1436_ 1838 | +112°8 35:7) 319 | 128 
| | 


THEIR CONSTRUCTION AND COST. 355 


Paper InsuLatep, LEAD-cOVERED CABLES For 3300 Vo.ts, 
EartHep OUTER. 


of the Cable Makers’ Association. 


Paper and Impregnating Compound at £2 per 100 kilog. 


——o—o— SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsSSsS—— 


I AD Eee aS 

nating Thickness | _ Lead gis Price, shillings 
Compound of Lead 3 % a | 8 q | per 

a Total | Total | 2 | & | 92} 
hela be Weight | Price | » o | 8h 
$ | & 52 ; | & |of Mate-lof Mate- 3 | 2 | aa 

gis a Big rial. rial, | 3 | 2 |Ge | 
wt ia. Boe | att | ts aie iad =| TS |x 
2/5 F |24| 35 | BE kilog. shillings) & | 3 | og 
= care in. |mm,/ g = a an per km.} per km. o Es FE km, | 1000 Statute 
Ee of. | Z (Em | oh $ & ng yds. | mile 

B15 | | a pee tote 
106} 42 |°092°3 |23°5 1742| 418) 2479 969 | 24 | 170 | 170 |1833)1219) 2145 
DUS HRA Tea rater cet | ec oe 26 50 20 go Woes il cdn. I) so. 0 on 
121) 48 |°102°55 26-4) 2172 | 521) 3283 | 1475 | 37 | 200 | 300 |2012|/1840) 3237 
SAA) ulema) nate oe a0 54 os ao sho Nag! \\-an) |e ae 56 
135 | 54 |°10/2°55 28-6) 2372 | 569) 3840 | 1920 | 48 | 234 | 351 |2553 2335) 4108 
ARG ee scar eee fey) ces uiily teas lleowevcah| werlees Penn ese 
168 | 67 |°102°5531°5 2637 633) 4529 | 2408 | 60 | 266 | 399 3133 2865 5042 
7) 2D scales || oc BO 54 on ae Og RilOD ore IH tom ko a 
179 | 72 |°11/2°8 33°6 3082) 740 5315 | 2898 | 72 | 296 | 518 |8784 3460) 6089 
18) TA» | ooelrod lll ae : oo 08 on a6 ji seo. I) soy ll 0, 4) oho Oe, 
911) 84 |°11'2°8. 35°7| 3291 | 790) 5915 | 3356 | 84 | 328 | 574 |4342 3971) 6987 
OAM | SES || 05: || an) too 90 ee ae a ao. Wien ao og oo ae 
933 | 93 |°12:3-05.39:0| 3914) 939) 7213 | 4282 |107 | 388 | 679 54564989 8780 
P| ERY Nh Soslll ao: lll ad aD 4) ate bn goo I Goe'll| Aa |) ook Yas os 
255 |102 |°133°3 |42°3 4597/1103) 8599 | 5232 |131 | 450 | 788 6601 6036 10623 
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856 ELECTRIC CABLES 


Taste No. 158.—ConstrucTIon DaTA AND PRICES OF CONCENTRIC, 
WorKING WITH 


Thicknesses according to the Rules 


Based on: Copper at £60 per ton; Lead at £1 4s. per 100 kilog. ; 


| { 
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Number and | 
| 


25°0 398 | 159 


inner |37 °072 1°88 12:8) 862 1103. -246- 
“55/281 34°2 328 131 
323 | 


outer 


ot 
eH 
i=) 
[opr] 
raat 
= 
(Si 
o 
ins) 
(2) 


1 
862 1103) -123°05 


inner 37 +083 2-11 14-8) 1150 1472 “2461 27-0 441 176 
outer 45) °075 1°91/ 30-8] 1150/1472] -123-05/36°9| 357 143 | 


f each : : Thickness | 5 
ee ae plone of Copper of Paper | 3 Paper 
Diam ay 
as = over | | Sq z 
Con- Con- | & Bale |B 
ductor ductor} S | 8. een eee | 
| | | in | Hg |) SB |S88liasgiag 
sq. 8q No.| in. | mm. | mm. | = |-a | in. |mm.| g ae he 
in. mm | | mE, ge lz BE ge 
Pe os Dies ie eee ae 
0°025'16°13/) inner 7\0°O067)1°71| 5:1) 144 184 0°235-85/16°8. 221. &8 
{ outer | 32) °031)0°80)18°4| 144| 187} -102°55/23°5)/185) 74 
| | | } 
050)32°26/| inner | 19 | “058 147 | 7°24, Qt) 367) “28 0°85)19°1) 268 | 107 
} outer | 64 | Me 0°80/20°7) 287) 373] °102-55) 25-8) 205 82 
*07548°4 (| inner | 19) O71 1°80) 9°0] 481) 552] °235°85 20°7) 300 120 
\ outer | 68 ag hes 22°6| 4381] 560 10 2°55 27°7| 222 89 
| | | 
~100,64°5 {| inner | 19] :082; 2°08 | 10°4| 575| 786) *246°1./22°6) 848 139 
outer | 61 046, 1°16) 24:9} 575| 742] °11/2°8 |30:5) 268! 107 
| | 
12580°6 {| inner | 19} °091;2°32/11°6; 718] 919 *24,6-1-|23°8 373 | 149 
outer |55| °054 1°37) 26°5) 718! 926] -112:°8 '32:1) 284 114 
| 


16°5 rile -256°35 29-2 502 201. 
6 


(| inner | 37| 093 2°35 
3 1436 1838 | -123-05/39°7 886) 154 | 


outer 4 


| 
a ee eee 


THEIR CONSTRUCTION AND COST. BOM 


Paper INsuLATED, LEAD-COVERED CABLE FOR 6600 VoLts, 
HKARTHED OUTER. 


of the Cable Makers’ Association. 


Paper and Impregnating Compound at £2 per 100 kilog. 


Impreg- — Thick- Price, shillings 


nating | nessof |'¥ Lead A P | Be 

{Compound | Lead 3 Total | Total | bp & | é i | Pp 
ioht |p. fis A 
= Sg Welght |price of Bj | q| #3 | 

7 Pal 2 siete let op, | 

wo Te | of| & | 2 | Mate- Melee ae | eo | 
REN Se) = Neer) Hee ee ocak tyiseat A = > =| op 
gd aa $8) Sq |Sq| tial (shitings| 2) 28) og | 
“24 lin./mm,.) 3 | i! [So | kilos. | per cal. | 2 | SS | xm, | 1000 |Statute 
By a Se | .y |per km ies es liza) yd. | mile 
Saye, ee 4 ap 2 Ape? | a | 
3 By 8 =) | Qa 3 = om | 
eS 1A = le 

ATE OTA 


148 59 /:102°55)28-6| 2372 | 569, 3391 | 1232 | 31 | 210 | 210 1683)1539) 2708 


164 66 |°112°8 [314 2860| 686 4285 | 1767 | 44 242/363 24162209 3888 
| 

178 71. |-123-05'33-8| 3350 804| 5152 | 2992 | 57 | 278/417 304412784) 4898 

278 


515| 86 /°123-0536-6 3658| 878| 5917 | 2799 | 70 | 310| 465 3644/3839) 5864 


DOOM tl as ecwal ae ||) 3 eae keel Secs mle ales 
227 91 :133°3 88°7 4171 1001 6789 | 3319 | 83 845 605 43523980, 7004 


| 


| 
LST LAT Wevewle eteudl) (stl oe se = D6 ac eo. om | Booed] 36 
262 105 +133°3 40°8 4421 1061, 7451 | 3789 | 95 380 665 | 49294507 7932 


| 353 | 141 


286 114-1333 43°5 4736 (1137) 8473 | 4655 |116 428 749 5948 5439| 9571 
ODS CL |) Bre cee ieee red | ee omer eee | Cal ae eer 
309 124 -143°5546-8 5485/1317 9956 | 5633 141 | 515 902 7191 6576 11574 


| | 


358 ELECTRIC CABLES 


Taste No. 159.—Consrruction Data snp PRICES oF CoNCENTRIO, 
WoRKING WITH 


Thicknesses according to the Rules 


Based on: Copper at £60 per ton; Lead at £1 4s. per 100 kilog. ; 


5 Thickness | | 
Area of each No. and Diam. Copper of joer Paper 
Conductor | of Wires | | rs 
Paper | 2 
| Diam. s 
. over Es aS 
| eee Con- fl ae [e8) 8/2 
ductor, <5 | 23 Mia reer ES IE) 
eq Sq. |No.| in. | mm, | ™m. | 2) S54) in imm.!g |™2) 38 
mm. 2° c= u | 3 ae sd & 
Be See [A - |B ss 
& | Ee We 
| 
ae ro eta} \ ay eee 
0 ah inner 0°067)1-°71| 5:1} 144 | 184 0: 35 8:9 22-9 431 172 


Hi 9 22 
outer | 32) -031) 0°80) 24°5| 144 | 187 | -23 5-8 36°1' 607 243 


050 82°26/) inner {19 -058 1-47| 7-4] 287 | 367 | -35 8-9 25-2) 501 | 200 
| outer /64 -031/ 0°80 | 26-8 | 287 | 373 | -23 5-8 '38-4 653 261 
| | | 
07548°4 {/ inner /19) +071 1°80] 9-0| 431 | 552 | -35 8-9 26-8 551 290 
| Outer | 70) -037/0-94/ 28-7] 431 | 560 | -23'5-8/40-3. 692 277 
| eae | | ae 
100 64°5 (immer /19/ -082 2-08! 10-4] 575 | 736 | -36 9-1 28-6 G13 245 
Outer |70 -043/1-09) 30°8| 575 | 747 | -24 6-1/43-0.778 311 
| | | Ss ee a 
25 80°6 ee 19-091 2°32/11-6| 718 | 919 | +36 9-1 29-8 651 260 
| outer /70) -048) 1-22 /32-3/ 718 | 928 | -24'6-1'44+5' 809 304 


1 
9 
9 276 
9 
2 


( inner 37. +07 28) 862 |1103| -36 9-1 31-0 68 
\ outer 70-052 1:33/83°7) 862 | 1114] -24 6-1 45-9'839 336 
“200 129 f inner 37-083 2-11) 14-8/1150/ 1472) +36 9-1 38-0752 301 
outer 65-063 1-59/ 86-2) 1150/1472| -24 6-1 48-4 899 357 
| | | | 
250 161 (ee 87 093 2°35 16-5 1436 1838 87 9-4 35-8 842 337 
outer /60/ 073 1-85] 39-0) 1436 | 1888] -25, 6-4 51-8 1004 402 


| 
es es 2 Na ee ay 


THEIR CONSTRUCTION AND COST. 359 


Paper INSULATED, LEAD-COVERED CABLE FoR 11,000 Vouts, 
EARTHED OUTER. 


of the Cable Makers’ Association. 


Paper and Impregnating Compound at £2 per 100 kilog. 


alia: l | 
Ee yo eee ae | Price ORS) 
= : Ais ail 
Compound) Lead 3 Total | ‘Total é g g é 
j a Weight| Price | gH | su) Be = 
ae : Sd] g¢ | & of Mate-of Mate 7 &) $2) BS. 
Babe Seales oie menial, rial, =o 26 a2 
By |S | g, | Se | BE) Kilog. shillings) 2 F 2) oe 
5 | ‘a |in,|mm.| & Pe |*)perkm.|perkm| 3 > 3/83 km. a poe 
Beigh} | |S | Fe) gal | @| #|%¢ tlie 
3|& ie ee ghaazi = | 
= — | —| — = == = = 
gaits) | alestot ell oka | ic Pa crcl iver Bee 
486 | 194 |-123°0542°2) 4265 |1024! 6422} 2142 | 54 | 260 | 260 2716 2484) 4371 
| | 
AON VOU Pedy came || eee | eel as ‘fe ye hecowyll igor seco ger Bic 
522, 209 -133°3 45:0 4917 1180) 7568} 2750 | 69 | 298/497 36143305) 5816 
| | 
441 | 176 


554 222 /-133°3 46-9 5140 1234 S240 3241 | 81325 188 41353781) 6654 
622 249 -143°55.50°1 5905 1417, 9558) 8901 98 375 563 4937 4515) 7944 
5 SP St ea 8 eek fe UC a ng a 
| 647 259 |-143°5551-6 6093 1463 10157| 4361 /109 | 410 718 55985119 9008 


Ol 2OM erm sts alersiend|) eee I ec A 50 Sit; || nora aioe etselieaa ae 
| 671 | 268 |°153° 3° _ 6746 1619 11220} 4936 123 | 450 788 \62975758)10135 


oD 
Oo 
on 
oo 
or 


ROO 2 2A e een ieea eects ise me ae me lcloonltecke tite tlueke 06 
714.| 286 |°16 4°05 56°5 7590 |1822) 12850 | 5951 )149 | 525 | 920 7545 690012143 


(Sgeb | ON aia |! oo ilnow || cronies 30 o6 aioe lhe5-00 I iecece lll Seron ail Soto 30 
803 | B21 |°174°3 60°4 8617 2068 14812, 7074 177 600 10508901 8140 14825 


360 ELECTRIC CABLES 


Tasny No. 165—Comparison of Prices oF SINGLE Conpvctor, LEAD-COVERED 
AND Sree, Tare ARMOURED CABLE INSULATED WITH VARIOUS MATERIALS. 
(Prices given in shillings.) 

—— ee eee 


For 600 Volts | For 1000 Volts / For 3000 Volts 
Area of | | 
Con- Lane | Jute Jute 
ductor, | Paper | Jute (95 ™mM.,) paner Jute |0°5mm., Paper Jute |0°5mm., 
sq.mm.|1-5mm.|/2°0mm,.| {PMS | 9-9 mm. | 2-5 mm. Paper 2°5 mm.|3-0mm./ Paper 
thick | thick | F@per | thick || thick |1-5mm.| thick | thick |2-0 mm. 
gies: | thick | thick 


S0 785 


10 o81 616 | 8 7 
7 932 948 898. 
1 
2 


| 
|. 37 7 
50| 783 | 740 | 770 | 867 | 
25 | ss1| 1g | 
35 | 1046| 1146 
50 | 1866] 1405 
70 | 1744! 1808 
95 | 2157] 2169 
| 


120 | 2527] 2572 


5| 1113] 1082 
1323 | 1825 | 1284 

1347 | 1463 | 1502! 1430/ 1588! 1588] 1542 
1723 | 1888 | 1923 | 1846 2026) 2018| 1974 
2250 | 2813 | 2909 | 2494) 9495 | 9367 

2497 | 2665 | 2722 | 2620, 2843 | 9820 | 2778 
150 | 3012) 3047 | 2979 3150 3200} 3098; 3329| 3304 | 3260 


185 | 3589] 8637 | 3553 | 3755 | 8810 | 3699 | 3956 | 3900 3881 
210 | 4003/ 4014 | 3964 | 4139 | 41971 4080 4348 | 4285 | 4266 
240 | 4436/ 4481 | 4394 4618 | 4633 4555 | 4796 | 4748 | 4710 
280 | 5028] 5058 | 4983 | 5205 | 5290 5139 | 5393 | 5873 | 5303 
310 | 5494/ 5470 |. 5443 | 5646] 5696 5578 | 5888 | 5824 | 5796 
399 | 6105! 6199 | 6053 | 6367 | 6372 6292 | 6566 6498 | 6465: 
400 | 6824] 6838 | 6771 7020 | 7037] 6948 7244 | 7169.) 7139 
500 | 8242| 8301 | 8185 | 8509 8519 | 8422 | 8753 8638 | 8635 
625 | 10187 | 10182 | 10128 | 10431 10389 | 10337 | 10659 | 10570 | 10531 
725 | 11686 | 11672 | 11618 11948 | 11930 | 11846 | 12230 | 12056 12092 
800 | 12750} 12750 | 12677 | 13046 12999 | 12940 | 18817 | 13159 | 13173 
1000 | 15575 | 15607 | 15498 | 15959 15829 | 15834 | 16192 | 15967 | 16032 


Sn EE ES 


THEIR CONSTRUCTION AND COST. 361 


Taste No. 166.—ConstrucrionaL Dara For Two-Cornb, PAPER AND JUTE 
INSULATED, LHAD-CASED AND ARMOURED CasBLeE For 600 VoL~Ts Workine 


PRESSURE. 

Area | Diana | Dia. oe ERENCES | Dia. | Dimen- | Dia. Dia. Weight 
a Conductor} over | over | over || Dia. j_, | Over! sions of | over | Over of 
zoe | Strand, | Con- Bee oe ae thick | Dispute | Steel | Steel pote Cable, 
sq. ‘| en icuctor, sae eo a pce lead eal Bape, phepe i selleg: 
marae | he bern! | mm. | ym. ma. | mm. mm. pe per km. 

| m= - =a | | 
TOMAS 1SS5 | 4 Fed 42 W692, U65 19°528°528x0°9 PAS alt, S298) 
GaN eS Le Bede Seale G 2 MS aeoeeL ers 21°8 25°8 25x 0-9) 29°4 33:4 3550 
25. | 7X 2°73) OPZ8 | 9°4)18°8 20°8 1°95 (24°7 28°7/33 x 0°9 82°3.36°3 4310 
85 19«1:°58 7°7|10°7| 21°4 |23°4| 2°05 97:-5'31°533x0°9 35°1 39:1 5070 
30 19x1 83, 9:2) 12-2) 24-4 96:4! 2-15 |80°7 34°733x0°9| 38:3 42°3 6020 
70 \19 x 2 17| 10°9 13°9| 27-8 |29°8) 2°3 34°438°4'43x1°0 42:4 46°4 7400 
95 |19 2°53 12°7/ 15-7) 81-4 |83°4 2°4 188-249-243 1°0 46:2 50°2 8760 
120 19x 2°83) 14°2)17°2! 34:4 |86°4/ 2°5 41°4'45-4'43 1-0, 49-4 53:4 10010 
150 |19x3°17| 15:9) 18°9 | 37°8 |39°8) 2°65 45°1/49°1155 x 1-1) 53°5 |57°5 11730 
185 |19x3°52'17°6 20°6| 41-2 43-2) 2°75 48°752°7/55 X 1°11 57°1 (61-1 13350 
210 19x3 75 18°8 21°8| 43°6 |45°6| 2°85 51°3.55°355 xX 1°11 59°7 63:7, 14590 
240 19x*4:01) 20-1 23°1 46-2 48°2)2-9 |54°058°0!55 x 1°1| 62°4 66°4 15900 
980 87X3°1 | 21-7) 24:7) 49°4/51°4/3°0 57°461°4/55 x 1-1/ 65-8 |69°8 17610 
310 |37K 3°27 22°9 | 25°9 51-8 |53°8] 3-0 59°863°8 55x 1:1 68°2 72-2 18750 


ee ee ee ee SS 
; 1-5 mm, of Paper on each core. 
Insulation { 1:0 mm. of Jute over laid up cores. 


TapLE No. 167.—ConsTRUCTIONAL DATA FOR Two-Corz, PAPER AND JUTE 
TIxsuLATED, LEAD-CASED AND ARMOURED CABLE FOR 1000 Vours WoRKING 


PRESSURE. 
Area mists | ape, | Di line Lend case. Dia. | Dimen- | Dia, Ieee Weight 
lc | Pla. | . Ness sions of | over LG 

Gon Strand, se ieee laid ore thick- | Dis, Jute Steel “Steel | Jute) Cable, 
Mitann me (Quchor eee oh ee ute,! ness tread serv- Tapes, | Tapes, 8°TV- kilog. 
sq. eamaiel mim, | cores, |}MM.| ym. | ead ing, mm. | mm, | 12; | per km. 

mm. | | mm. jmm. mm. mm. 
LOM <leBo 4-1 | 8:1] 16°2|18°2)1°8 |21°825°825x0°9) 29°4: |33°4) 3240 
1G | yoctegl)- Sal, ealilesers 20°211°9 |24°028°033x0°9| 31°6 35°6 3760 
95 | 7x 2°13 6-4) 10-4 20°8 |22°8) 2°05 26°930°9 33x 0°9, 34°5 38°5, 4500 
35 (19x 1:53) 7°7)11°7)| 23°4 |25°4) 2°1 29°6 83°633x0°9 37°2 41:2) 5180 
50 119x1°88 9°2)18°2| 26-4 \28°4) 2°25 32°936°943x1°0 40°9 44:9) 6330 
70 (19x 2°17) 10°9|14°9| 29°83 +8) 9-35 |36°540°543x1°0 44°5 48°5 7860 
95 (19 2°53 12°7 16°7/| 83°4185°4/2°5 |40°444°443x1°0) 48°4 |52°4 8810 
120 19x 2°83 14:2 18:2) 36°4 88°4) 2°55 3°5 47:5 55x 1-1) 51°5 |55°5 10130 
150 119 3°17, 15:9) 19°9| 39°8 41°8)2°7 |47°251°255x1°1) 55:6 59°6 11640 
185 |19x3°52 17°6 | 21-6 43°2 |45°2)2°8 50°854°855 x 1°1) 59°2 [63° 2) 13200 
210 |19x 3°75) 18:8 /22°8| 45°6 47:6) 2°9 53°457°455x1 1) 61:8 65°8 14380 
240 119 4°01 20°1|24°1 48°92, /50°2/3°0 |56°260°255x1°1 64°6 \68°6) 15730 
280 37x3°1 121°7|25°7| 51°4 |53°4) 3-0 59°4.63°455 x 1°1 67°8 71:8) 17210 
310 387x327, 229 26°9 53°8 |55°8)] 3:0 61°865°855x1°1 70:2 74:2] 18480, 


. 2-0 mm. of Paper on each core. 
Insulation { 1:0 mm. of Jute over laid up cores. 


362 ELECTRIC CABLES 


Taste No. 168.—ConsrructionaL DATA FOR Two-CorE, PaPer AND JUTE 
IxsuLatep, Leap CaseD aND ARMOURED CABLE FOR 2000 VoLTS W ORKING 


PRESSURE. 
aaa I SEITEN ST SST sae ga ee 


rea A Diam. | Lead Case | Dia} Dimen Diam. Dia. Weicht 
“of Conductor oe Diam.) over | Dia, —__—___ over as of | over | °Vé F 
Con- Strand Con- | over | Laid | over ? Din! | Jute Steel | Steel Jute | Cable, 
elclor)| = saan ductor.| Paper.) up | Jute, Thick- over |S€rY- Tapes, Tapes, Serv-| kilog. 
sq. mm. | ™m. | Cores,|mm. ness, Lead,| ing, mm. mm. 128 per km. 
mm. | mm. | mm.) : mm. | 
10 | 7x1°35) 4-1] 8°6)17-2|19-2 1°85 22°926-925x0°9 30°5 34°5) 3440 
16 | 7X1°71| 5-1} 9°6/19-2|91-2 1°95 |25°1/29-133x 0-9 32°7 36°7) 3990 
25 | 7X2-13] 6°4/10°9 21°8 |23°8 2°05 27°9/31-933x0°9 35°5 39°5) 4700 
35 19x1:538) 7-7/12°2| 24-4 |96-4 2-15 13 *7/34°733x0°9 38°3 |42°3) 5420 
500 191°83} 9-2/18°7|27-4129-4 2-95 33°937°943x1-0 41°9'45-9) 6520 
70 119 x 2°17] 10°9 15°4] 30°8 |32-8 2:4 37°6/41-°643x1:0 45:6 49-6) 7740 
95 119x2 53] 12°7 17°2| 3474 36-4 2°5 /41°4/45°448x1-0 49-4 153°4) 9050 
120 |19 2-83) 14:2 18°7 37-4 39°4 2-6 44°6/48-°655x1:1 53-0 o7°0) 10450 
150 19x3 Hed e) 20°4/ 40°8|/42°8 2°75 48 °3/52°355 x 1:1) 56°7 |60°7/ 11980 
185 (19 3°52) $7-6 22°1)| 44-2 |46°2 2-85 151-9155 959X1°1 60°3 64:3) 13570 
210 193-75] 18°8 | 23-3 46°6 /48°6 2°95 [54 D908 999 X1°1, 62:9 66:9, 14760 
240 194-01) 20-1 24°6) 49-2 (51-2 3°0 [57-2161-2 do X1°1 65°6 69°6, 16010 
280 37x3°1 | 21:7 26°2| 52°4/54°4' 3-0 /60 4.64°455x1 1 68°8 72°8) 17500 
310 37X3:27| 22-9 | 27-4 d£°8 56°8 3-0 62°8'66°8 55 x1 1 12 )75-2 18620 


2°25 mm. of Paper on each core, 


Tnsulation : ti ‘0 mm. of Jute over laid up cores. 


TABLE No. 169,—ConstrrucrionaL Data For Two-Corz, Paper AND JUTE 
Iysunatep, Leap Casep ANnp ARMOURED CasLE For 3000 VOLTS WORKING 


PRESSURE. 


Area | | Diam. Diam.|  *| deoee Ca8e. bin Dimen- | Diam, Pia. Weight 
of Conductor over Diam. over Dies |= = |O.09)| ESAS evan over 
Con- Strand, | Con- | Over | Laid jover) = | yi |Jute! “Steel | Steel | Jute Cable, 
ductor,! “mm, ductor, Paper) up Jute, Thick- over Serv- Tapes, | Tapes, Serv-| kilog. 
sq. | mm, ™mn. | Cores, mm.) ness, jLead| 28) ym. mm. ing, per km. 
mim, | mm. | mm. /mm., m. min, | 
NO) Hi seat 35) 4:1) 9-1] 18-9 20°2)1°9 124-028-0330 9) 31-6 135° 6} 
167X171 5+1 10°1/ 20-2 22-9 9-0 26° 2/30 +2 33 x 0-9) 33-8 37-8 
25 | 7X2'13) 6-4 /11+4/ 29-8 24-819-1 [129-033-0133 30-9 36-6 40-6, 
35 |19x1 93, CTE MBE 25 °4 |27-4) 2-2 31°835°833x0°9 39°4 |43°-4! 
50 19x1-83 9°2 14:2) 98-4 30°4) 2°3 35°039-043x 1-0 43-0 |47-0 
ONL Sey 10°9 | 15-9 31°8 /33°8) 2-4 38°642-643%1°0 46°6 50°6 
95 19 x 2°53) 12-7 |17-7| 85-4 |37-4) 9-55 42°546°543% 1-0 50°5 54-5 
120 |19x 2°83 14:2 19°2/ 88-4 |40°4) 2-65 [45 7/49°755 x 1°1)-54:1 98° 1 
150 19X3:17 15-9 20:9 41°8 |43°8) 2°75 49°353°3155x 1:1 STN SIS / 
185 198:52/17-6 22-6 45°2.147°21 2-9 (93°057°055x1°1 61°4 65:4 
210 |193:75/ 18-8 23:8 47°6 49°6 3-0 55*6.59°655x1°1 64:0 68:0 
240 19 4:01) 20-1 25°1} 50°2 |52°2) 3-0 98°262°255x1°1 66°6 70:6 50 
280 87x 3-1 | 21-7 | 26-7] 58-4|55-4! 3-0 61°465°455 x 1-1) 69-8 73-8 
310 87x 3°27 22°9 | 27°9 59°8 57 °8) 3°0 63°8167°8155x 1-1 C222) 6.2 aaa 
| | | 


Insulation: {fF mm. of Paper on each core, 
1-0 mm. of Jute over laid up cores, 


THEIR CONSTRUCTION AND COST. 
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Taste No. 170.—ConstRucTIONAL DaTA FOR THREE-CorE, PAPER AND JUTE 
InsULATED, LEAD CASED AND ARMOURED CABLE FOR 600 voLTs WORKING 


PRESSURE. 


pe 


Conductor 
Strand, 
mm. 


Con- 


ductor, 
mm,  ™m 


' Dia. | 
over Thick- 
up Jute <4 


ness 
fem. | mm. 


> 


Lead Case 


Dia. | 


over 


Steel 
Tape, 
mm. 


Dimen- 
Dia. Jute ions of 
over Serv- 
Lead, ing, | 
mm. | * mm. mm.) 


Tape, 


|< | Kilog. 
| mm. | 
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Insulation 


i) 
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3) 
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mm. of Paper on each core. 
5 mm. of Jute over laid up cores. 


Tape No. 171.—ConstructionaL Dara ror TurEE-Core, PAPER AND JUTE 
InsuLATeD, Leap CasrD AND ARMOURED CaBLE FOR 1000 voLTSs WORKING 


PRESSURE. 
| . | ~ ral in; 
ae | Diam. |. Tae coal feed Case: a Dimen- | Diam. Dia. Weight, 
Con- | Conductor | over | Diam Waid Dia. . Dia, | Jute | Sioms of | over | Jute] © 
ductor, Strand, | Con- ESE, ap Tae Thick- over Sery-| Steel Steel Serv-| Cable, 
sq. 7; mm ductor ae hCotes Aaa ness, ead, ing, | Tape, | Tape, ing, kilog. 
TED mm, * | mm. ‘mm. ym, mm, | mm, ese | mm. | Pe km. 
10! | 71°35) As) 890/17") |19-5) 1°85 23°2.27°233x0°9 80°8 384°8 3640 
16 | 71°71) 5°1| 9°1/19°6/21°6)2°0 25°6 29-633 x0°9 83°72 137-2! 4280 
95 | 72°13] 6°4/10°4)| 22°4 (24°4) 2-1 28:6 32°6133 x 0°9 36°2 /40°2) 5110 
35 (19x1°53| 7°77) 11°7| 25-2 [27-2 2°2 31:°635°6)33 x 0°9 39°2 43°2 5970 
50 |19X1:83) 9°2 18°2| 28-4 80°4 2°3 |35°039°0 43 x 1°0 43°0|47°0 7260 
70 |L9X2°17) 10-9 14-9) 32-1 34°1) 2°40 39:°043°043x1°0 47:0 51°5) 8710 
95 (19x 2°53] 12°7 |16-7| 36-0 |88°0) 2°55 43°1/47°1155 x 1:1) 51°0 (55-0) 10470 
120 |19 x 2°83) 14°2 |18°2) 39-2 |41-2) 2°7 46°650°655x1°1 90°5 159-0) 12060 
150 (19x3:17| 15-9 |19°9 42°9 44°9 2°8 50°5154°5155 X 1°1, 58°9 |62°9) 13840 
185 19 3°52) 17°6 |21°6| 46°5 48-5 2°95 54.°4/58°4155 x 1° 1) 62°8 66°8 15870 
210 19x3°75 18°8 22°8| 49-1 51-1) 3-0 57°161°1155 x1°1 65°5 |69°5, 17240 
940 19x4:01| 20°1 | 24-1 51:9 53°9) 3-0 '59°963°9'55 x11 68°3 72-3 18680 
980 |87X3°1 | 21-7 | 20°7 55-4 |57-4) 3-0 (63°467°4'55 x 1°1)71°8 79°8 20540 
310 37xX8'27] 22-9 26-9/58-0 60-0) 3:0 (66-070°0.95 x11 74-4 78-4 21920 


Insulation : \ 


2-0 mm. of Paper on each core. 
1:0 mm. of Jute oyer laid up cores. 


364 ELECTRIC CABLES 


TABLE No. 172.—ConstrucrionaL Data For THREE-CoRE, PAPER AND JUTE 
INSULATED, LraD CASED AND ARMOURED CABLE FOR 2000 vo~Ts WORKING 
PRESSURE. 


NS 
; l é 2 l ; 
Area | : | Diam. | Lead Case | Dia. , Ps Dia. ; 
Di Diam | over aah De ERE! eee | Diam. over Welet. 
ri aceon ebaldy | Dia. | Jute | Stons of | u 
on- | = eee 
- |Paper. _U jover |S 
pees a Lead, ing, 


. Conductor 
eee Strand, 
| 


sq. 
mm. 


mn 
o 
oO 
oO 
fed 


Thick- 
ness, 


OM eo 
Gs) FAS 
29 | 7X2 
39 |19x1 
D0 WSS 
70 |19x2 
99 192: 
120 |19x2 
150 |19x3 
185 |19x3 
210 193 
240 19x4 
280 |37x3° 
310 B7 x3 
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2°25 mm. of Paper on each core. 


Tnsulation : \1°0 mm. of Jute over laid up cores. 


Taste No. 173.—ConstruotionaL Data FoR Turre-CorE, Parprr AND JUTE 


Insubatep, Leap CasEp AND ARMOURED CaBLE FoR 3000 voLTs WorRKING 
PRESSURE. A 


i Lead Case | Dia. | * ia. | 
Con- Conductor} over | DOT Tata Poe | Dia Jute Sions of | over yu, of 
stor,| Strand, | Con- | Over | DRED NT HIGks een teal Steel ¢ Cable 
ductor, lan nt. (Paper,| UP 1t ~. {over | Serv- 2 Sa) ES en 
SC: mm. —_ductor,)*9Pes| Gores Jt ©) mess; lead | ing Tape, | Tape, ; ilog. 
1. | | mm. | Mm. jo mM.) mm, |e we mm mm. 18 per im. 
mm. | | mm, | ; ee mm. | = pa * Tmm | ° 
10 | 71°35] 4:1| SF) 19-5 21°5 1°95 25°429°433x0°9 33°0 37-0) 4100: 
16 | 7X1°71) 5:1!10°1| 21°8 23:81 9-05 27°931°933 x0°9) 85:5 39°5) 4760 
29 | 7T*%2°138) 6°4 11°4| 24.76 26°6| 2°15 30°934°9 33 x 0-9) 38°5 42°5 5610 
39 |19% 1°58 7°7 | 12°7)| 27-8 29°3) 9:25 33°837°8 43x 1:0 41°8 45:8 6650: 
50 19 1°83) 9°2/14°2) 30-5 32:5] 2°35 37-241 -2/48 % 1-0) 45-9 49°2 7760: 
70 19x 2°17 10°9}15°9| 84°3 36:3) 2-5 41°345°343 1-0) 49-3 03°3 9560: 
95 19 x 2°53) 12°7 | 17-7) 88-0 4£0°0) 2°65 |40°349°3155 x1°1] 58-7 57°7/ 11180: 
120 119% 2°83) 14:2/19-9/] 41-4 43°4) 2°75 48°9)52°9/55 x 1-1 07°3 61°3 12760 
150 eral 15°9) 20°9)| 44-9 46°9) 2°85 |52°656°6I55x1°1 61°C 65:0 14540 
185 19x 3°52 17°6 | 22-6) 48-7 90°7/3°0 56°760°755x1:1 65°1 69°1) 16650: 
210 19x 3°75) 18°8 | 23-8) 51-2 53:2/3-0 59° 263-2155 x 1:1 67°6 71°6 17900 
240 19x 4°01) 20:1) 25-1) 54-0 56°0/3°0 62°066°055x1°1 70°4 74:4, 19240 
280 37 X3"1 21°7 | 26°7] 57-5 59°5/3-0 65°569°555x1+1 73°9 779) 21210 
310 |87 3:27] 22-9 | 27-9 60-1. 62°1/3°0 (68°1.72°155 x 1-1 1615 [80° 9) 22590: 
| 


Insulation : { 


2°5 mm. of Paper on each core. 
1-0 mm. of Jute over laid up cores, 


THEIR CONSTRUCTION AND COST. 369d 


i] 

Taste No. 174.—Consrructionan Data For Turee-Corr, Paper AND JUTE 
InsuLATED, Leap CAseD AND ARMOURED CABLE FOR 6000 voLTs WORKING 
PRESSURE. 


pees See eS 


| | | 
Area Diam. Lead Case | pia. | 7+; es :. P 
Ae Conductor Diam. | Dia. Chistes me es Diam | ve Ce 
A one eiStrands || POvers || ONCE) Laffjover]  —_—‘| pa, | Jute Steel | Steel |JUte| Cable 
ee mm. | Paper, Jute, oe Jute, Thick- (ver 8Y- Tape, | Tape, cee kilog. 
mh. Se eran. Hee Od ane es 
| | | 
10 | 7x1°35) 10-1 112-1} 26-1 28°1|2°2 |32°5)36°5 43x1°0 40°5 44:5) 5690 
WG. SOUR Aa libel 13°1) 28°2 |30°2/2°3 34:8 38°8 43x1°0 42°8 46:8) 6440 
25 | 7x 2°18) 12°4 |14°4) 31-0 |33°0 2:4 37°841°8 43x1°0/45°8 49°8) 7330 
35 |19 x 1°53) 18°7 |15°7) 33°8 [85-8] 2°5 40°8'44°8 43x1°0,48°8 52-8) 8340 
50 |19x 1°83) 15-2 |17°2) 87-1 Bo 2-6 44°3'48°3 55xX1°1/52°7 56-7) 9760 
70 |19x2°17| 16-9 |18°9 40°7 |42°7| 2°75 |48°2 52°2 55x1°1) 56-6 60°6 11370 
95 19x 2°53) 18°7 20°7 44°6 46°6) 2°85 52°3 56°3 55 x 1-1) 60-7 64-7 13125 
120 |19 x 2:83} 20°2 |22°2 47°8 49°8 3°0 155°8)59°8155x1°1 64°2 68°2 14850 
150 |19x3°17 21°9 23-9 51°5 53°5| 3+0 ie 63°5| 55x 1°1) 67°9 71°9, 16550 
| 


Toulacon: 8 mm. of Paper plus 1:0 mm. of Jute on each core. 
1:0 mm. of Jute over laid up cores. 


Taste No. 175.—ConstrucrionaL Data ror THREE-CorE, Papper AND JUTE 
TxsuLATED, Luap CAsED AND ARMOURED CABLE FoR 10,000 vouTs WORKING 


PRESSURE. 
Area Diam. | Lead Case | pia. | Dimen- | Diam. Dia. Weight 
of | Conductor | Diam, | Dia.) over Dia. |— ———| OveI | sions of | over | ae 
Con- | strand, |Over | Over Laid | over) Dia. | Jute! Steel Steel | Jute Cable, 
ductor,; mm. Paper, | Jute,| up Jute, Thick-| over | Serv-| Tape, | Tape |Serv- kilog. 
sq. mm. |mm.,/|Cores,| mm. | ness, Tegd,| 198; | mm, in, | ing, per km. 
mm mm | mm. \mm. mm | mn. 


10 | 71°85] 12°1 |16°1| 34°7 |88°7| 2°7 44°1)48°1 55x 1-1) 52°5 56°5 9120 
“UR || Geena ral iesont pkg eileloety 40°9, 2°75 46°4/50°4|55x1°1 54°8 58°8 9910 
25 | 7x 2°13) 14:4 |18°4| 39°7 43°7/2°8 |49°3 58°3/55x1°1 57°7 (61°7 10940 
35 119 1°53 15°7119°7| 42°5 |46°9| 2°9 '52°3/56°3 55x1°1| 60°7 64°7 12120 
50 (19x 1°83) 17-2 |21°2| 45°7 49°7 2°95 55°6)59°6| 55x 1°1) 64°0 68°0 13460 
70 |19 x 2°17) 18-9 |22°9) 49°4 58°4/3:0 59°4)/63°4 55 X1°1/67°8 71:8 15080 
95 |19 x 2°53} 20°7 |24°7 53°2'57°2)3°0 |63°2 67°2\55 x 1°1| 71°6 |75°6 16750 
120 |19 x 2°83} 22-2 |26°2) 56°5 |60°5 3°0 66°5 70°5|55 X1°1) 74°9/78°9) 18280 
150 119 x 3°17) 23°9 |27°9| 60°1 \64°1 3°0 fs cae a 78° 5 |82° 5: 20020 


Pacciation : 4-0 mm. of Paper plus 2:0 mm. of Jute on each core. 
nsulation : ) 9 ( mm, of Jute over laid up cores. 
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THEIR CONSTRUCTION AND COST. 


Taste No. 177.—ConstrucrionaL DaTA FoR IMPREGNATED JUTE CABLES FOR 
600 vouTs WorKING Pressure. (Single conductor.) (Dimensions given in mm.) 


Tnsnlating | Steel Tape 
oe Diam. Jute Lead Sheath | Diam. Armour Diam. 
Gone Conductor over Pr over over 
actor Strand Con- +} 4 1 | Jute : : : Serving 
ae oe ductor cs 2 | Diam. | 2% |Diam. Serving) Dimensions |Diam.| Jute 
|e a fover | & = | over | of Tape over 


(e2) 
_ 
oo 
bo 
iS) 
i=) 


10 | 7x 1°35| 4:05/2°0| 8-1] 1-5 [11-1] 15+1) 20 x 0- 


(oe) 
— 
We} 
(ee) 
bo 
is) 
> 


TK.) a Se leat) ayents} | Paes) Se yoal) heey bon E | Ron iy Ae e0)° 
BEY ||| SOs) 6-39 2-0 10-4 1-5 |13:4/17°4| 20 x 0°8 | 20°6| 24°0 
35 119 x 1°58) 7°65/2°0)11-°7| 1°55' 14-8) 18-8] 20 x 0°8 | 22-0) 26° 
SOW LO 1283 9°15 | 2°0| 13-2 1°55, 16-3 | 20°3| 25 x 0:9 | 23°9) 28° 


0 
| 0 
70 |19 x 2°17|10°85 | 2°0/14°9| 1-6 | 18-1] 22°1| 25 x 0-9 [25-7] 30-0 
95 |19 x 2°53 | 12°65 |2°0/16°7| 1-7 | 20-1] 24:1] 25 x 0°9 |27°7)| 32:0 

0 


120 )19 x 2°83) 14°15 2:0 18°2 PS) 21-8) 25°8)) 25 ORO 294s Bo: 

150) ) 19 X 8°17) 15°85 2°0 19:9 19) 23°77 27°7) 33 x Ov9 

185 |19 x 3°52/17-°60|2°0|21-6| 2°0 | 25-6) 29°6| 33 x 0-9 |33°2) 37-0 
33 X 0°9 


is) 
ep) 
Je) 
iss) 
Co 
we) 


210 |19 x 3°75 | 18°75 | 2°0 22°8) 2°05, 
240 119 x 4:01 | 20°05 |2°0| 24-1] 2°1 | 28°3| 32-3] 83 x 0°9 |35°9) 40-0 
280 | 37 x B°1 |21°70| 2°0| 25-7) 2°15 30°0/ 34:0) 33 x 0:9 
310 |37 x 3°27 | 22°89 | 2°0| 26-9) 2°2 | 31°3/35°3) 33 x 0-9 
355 137 x 3°5 |24°50|2°0|28°5| 2°25 33°0/37-0| 43 x 1:0 |41°0| 45° 
400 |37 x 3°71| 25-97 | 2:0) 30:0] 2:3 | 34°6| 38-6] 43 x 1:0 
500 | 37 x 4°15 | 29-05. 2°0| 33-1] 2°4 |87°9/41°9) 43 x 1°0 
625 | 61 x 3°62| 32°58 | 2°0, 36°6| 2°5 |41°6|45°6| 55 x 1:1 /50°0| 54°0 
725 |61 x 3°9 |35°1 |2°0/39-1| 2°6 | 44°3)48°3) 55 x Ae1 (52-7) 57:0 
800 |61 x 4:09 | 36°81 |2°0|40°8| 2°65 46-1) 50-1] 55 x 1:1 | 5475) 59:0 
1000 |91 x 3°74|41°14|2°0/ 45-1] 2°8 [50-7] 54°7| 55 x 1:1 ]59°1) 63:0 
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Taste No, 179.—ConsrructionaL DATA For SINGLE ConpvuctTor, IMPREGNATED 
JuTE CaBLe For 1000 vorts WorkrnG Pressure. 


(Dimensions given in mm.) 


ae | Tiiging aat | eat tee 
eee een oe oe eo eee 
AS ee ee ea a ee 
| | | | 
10 71°85, 4°05 2:5) 9-115 | 12-1 | 16-1 20x0°8 19°3 | 23-0 
16 7X17 | 513 | 2°5| 10-1 |1-5 | 13-1 | 17-1 200-8 20-3 24-0 
25 7x28 | 6-39 | 2-5 | 114 I-35] 14-5 | 18-5 /20x0°8 21:7 | 26-0 
35 |19x1-58) 7-65 | 2-5 | 12-7 [1-55 15-8 | 19-8 | 20x08] 23-0 | 27-0 
50 |19x1°83 | 9°15 | 2-5 | 14-2 /1-6 | 17-4 | 21-4 /25x0-9/ 25-0 | 29-0 
70 |19%2:17 | 10°85 | 2-5 | 15-9 |1-65/ 19-2 | 23-2 | 25x0-9/ 26-8 | 81-0 
95 |19x 2-53 | 12°65 | 2-5 | 17-7 |1-75| 21-2 | 25-2 | 25x0-9/ 28-8 | 33-0 
120 |19x2°83 | 14:15 2°5 19-2 1°85| 22-9 | 26-9 | 25x0-9/ 30-5 | 35-0 
150 |19%3-17 | 15-85 | 2-5 | 20-9 | 1-95 24-8 | 28-8 |33x0-9/ 32-4 | 36-0 
185 | 193-52 17°60 | 2-5 22-6 |2-05| 26-7 | 30°7 |33x0°9/ 34-3 | 38-0 
210 |19x3-75 | 18°75 | 2-5 | 23-8 |2-05| 27-9 | 31-9 /33x0-9/35-5 | 40-0 
240 |19x4-01 | 20°05 | 2°5 | 25-1 | 2°10 29°3 B33 33x0°9/ 36-9 | 41-0 
980 |87x3:1 | 21°70 2-5 | 26-7 |2°15) 31-0 | 35-0 | 33x 0-9) 38-6 | 43-0 
810 |87x3°27 | 22-89 | 2-5 | 27-9 |2-2 | 82-3 | 86-8 |43x1-0 40-8 | 44-0 
355 |87X3°5 | 24°50 | 2°5 | 29-5 |2°25| 84-0 | 38-0 |43x1-0/ 42-0 | 46-0 
400 87x8-71| 25-97 | 2-5 | 81:0 2-3 | 85-6 | 39-6 43x1-0/ 43-6 | 48-0 
500 87x45 | 29°05 2-5 | 84-1 | 2-45 39:0 | 43-0 43x1-0/ 47-0 | 510 
625 | 61x3-62 | 32°58 | 2°5 | 37-6 |2°55| 42-7 46-7 | 55x11 51-1 | 55-0 
725 |61x3°9 | 85°10 2°5'| 40-1 | 2-65] 45-4 | 49-4 | 55x1-1 53-8 | 58-0 
800 61x4°09 36°81 2°5 | 41°8 2°7 | 47-2 51-2 55x11 1 59°6 60:0 
1000 |91x3°74 41-14 2-5 | 46-1 (285/ 51°8 55°8 5dx1-1 60-2) 64-0 
3 : | 28 
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ELECTRIC CABLES 


TaBLE No. 180.—ConstrvuctionaL Data For SrncLE ConpucTor, IMPREGNATED 
JUTE CABLE FOR 3000 Votts WoRKING PRESSURE. 


(Dimensions given in mm.) 


ik ae seer Sheath Diam Srey Diam. 
ee | Soh pene 
nk. ‘nis Vimo | over” | meas] cover’ | ing | Sinsot | DOP tag 
| | | 
10 | 7x1°35 | 4°05 | 3-0 | 10-1 | 1-5 18-1 | 17-1 20x0-8 20-3) 24-0 
16 | 71-71 | 5-13 | 8-0 | 14-1 | 1-5 | 14-1 | 18°1 20x0°8 21-3. 25-0 
25 | 7x2-18 | 6-39 | 3-0 | 12-4 | 1-55 15-5 | 19°5 | 20x08 22-7) 27-0 
35 |19x1:58 | 7-65 | 3-0 | 13-7| 1-6 | 16-9 | 20-9 2x09 265. 29°0 
50 | 19x1-83| 9-15 | 3-0 | 15-2 | 1-6 | 18-4 | 29-4 25x0°9 26-0 80-0 
70 | 19x2-17 | 10°85 | 8-0 | 16-9 | 1-7 | 20°83 | 24-3 | 25x0-9| 27-9] 32-0 
95 | 19x 2°53 | 12-65 | 3-0 | 18-7 | 1-8 | 22°3 | 96-3 |25x0-9| 29-9 34-0 
120 | 19283 | 14°15 | 3-0 | 20-2 | 1-9 | 24-0 | 28-0 |33x0-°9/31-6) 36-0 
150 | 19x8°17 | 15°85 | 3-0 | 21-9 | 2-0 | 25-9 | 29-9 |38x0-9/33-5| 38-0 
185 | 193-52 | 17°6 | 3-0 | 23-6 | 2-05] 27-7 | 81-7 133x0°9/ 35-31 39-0 
210 | 19x3*75 | 18°75 | 8-0 | 24-8 | 2-1 | 29-0 | 38-0 38x0-9/ 86-6) 41-0 
240 | 19x4-01 | 20°05 | 8-0 | 26-1 | 2-15, 80-4 | 84-4 38x 0-9 38-0) 42-0 
280 | 87x3-1 | 21-7 ‘| 3-0 | 27-7 | 2-2 | 82-1 | 6-1 |48x%1-0/40-1| 44-0 
310 | 37x8-27 | 22°89 | 3-0 | 28-9 | 2-25) 88-4 | 87-4 |43x1-0! 41-4] 45-0 
355 | 87x3°5 | 24°5 | 8-0 | 30-5 | 2-3 | 85-1 | 89-1 |43x1-0| 43-1] 47-0 
400 | 87x3°71 | 25°97 | 3-0. 82-0 | 2°35) 36-7 | 40-7 |43x1-0/44-7| 49-0 
500 | 87x4°15 | 29°05 | 8-0 | 85-1 | 2-45) 40-0 | 44-0 43%1-0/ 48-0 52-0 
625 | 61x3°62 | 32°58 | 8-0 38-6 | 2-6 | 43-8 | 47-8 | 58511 52°2) 56-0 
725 | 61x3°9 | 85-1 | 8-0 | 41-1 | 2-7 | 46-5 | 50-5 [55% 1-1) 54°91 59-0 
800 | 61x 4:09 | 36°81 | 3-0 | 42°8 | 2°75) 48-3 | 52°3 |55x1°1|56-7| 61°0 
1000 | 91x3-74 | 41-14 | 38:0 | 47-1 | 2-9 | 52-9 | 56-9 ‘55x1 1) 61:3) 65-0 


5 


Imensions given in. mm 


Taste No. 181.—Consrrvcrionat Data or Two-Corm Imprecnatep Jute Cain. (D 


THEIR CONSTRUCTION AND COST. 
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Taste No. 182.—ConsrrvuctionaL Data ror THREE-CoRE IMPREGNATED JUTE 
Caste For 600 Vouts Workine Pressure. (Dimensions given in mm.) 


\Insulating|_ |Insulating| Lead _ | Steel Tape |_. 
yee ian sJuie | Dia mute | Sheath ect ‘Amnoue Fees 
Con- | Conductor over ‘laid | Jute | | Jute 
ductor,,| Strand Con- |» Dia, up |4m Dia.) 4, Dia. Serv- | Dimen- Dia. Serv- 

sq. ductor “32 over Cores S 2 over = over ing | sions of over | ing 
ae Se Jute |G" Jute S= Lead | Tape Tape 
| | _-| oa me | 
| | | 
10 | 7xX1°35. 4°05) 3°0)| 7 O15°1) 1-5 16°61-7 20°0 24:0/25x0-°927:°632-0 
| 
16 | 7X1:71| 5:°13)3°0} 8:1/17°4)1°5 18°91-°85 22-6 26 6 |25 x 0°9 30° 2/34-0 
| | 
25 | 72°18] 6°39 3-0 | 9°420°2)1°5 21°72-0 25°7/29°7 33 x 0°933°337-0 
| 
35 |19X1°53} 7°65) 3°0 10°7,23°0) 1-5 24°52°1 28-7/32-7 33 X 0°936°3.40-0 
| | | 
50 | 19X1°83) 9°15 3-0 12°2:26-3'1°5 27°82:2 32:-29)36-2 43 X1°040°244-0 
wy | 
70 |19x2°17/10°85 3-0 13°930:0,1°5 31°5 2°35 36°2 40°2/43%1°044:2.48-0 
| | 
95 | 19x 2°53 12°65) 3-0 15°7/34:0) 1:5 35°5/2°5 40°5 44-5 43 X 1:0 48°553-0 
120 | 19x 2°83 14°18) 3-0 17°2'37°1/ 1-5 38°62°6 43:8 47°8 55 X1°152°256°0 
| | | 
150 | 193:17 15°85 3-0 18°940°7/ 1-5 42:22-7 47°6 51°6/55 xX 1°156°060°0 
joes | | | 
185 | 19X3°52/17°60 3°0 20°6 44-4) 1°5 45°92°8551-°6'55°6 09 X 1°160°064:0 
| | 
210 | 19x3°75 18°75] 3-0 21°847°0)1°5 48°5 2°95 54°4/58°4'55 x 1:1 62°867-0 
| | | 
240 | 19x 4°01 |20°05| 3-0 23°149°7/ 1-5 51:23°0 57:2 61°2/55 x1°165-6 70:0: 
| 
280 | 3873°1 [21-7 |3°0 24°753-2)1°5 54°73-0 60:7) 64°7/55 x 1°169-1/73-0. 
| | 
310 | 37 X3°27 '22°9 18-0 25°955°8'1°5 57°33°0 63°3 67°3 55 X1°171°7.76-0 
| | 
| pscllpseleaiea 
ee ee 
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THEIR CONSTRUCTION AND COST. 
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Taste No. 186.—ConstRUcTIONAL Data For CoNCENTRIC ConpucToR, IMPREG- 
NATED JuTE CABLE witH Test Wire For 2000 Vo~ttTs WoRKING PRESSURE. 
(Dimensions given in mm.) 


i EE EEE 


| 5 eines | 
Area | Conductor Insulating Lead . | Steel Tape , i 
of | Wires Jute Sheath | Dia. | Armour Dia. hier ye 
us rs over over 
Con- | Con- | Jute | =|) apres ||LEO: 
ductor, ductor | Number Diam. 34 1 Diam.! 4 , | Dia. Serv-| ,. | Dia. | Sery- | kilog 
5d. and | over |-= 8 | over | ‘¥ @ | over | ing Dimen- |over| ing | Pe 
mn. Diam. Copper &* | Jute |& 5 | Lead | sions Tape km. 
| 
| | 
HOMGPaameni os OO AsO OU OT Mey Mem Wy ec ll\e BP een: eS 
outer | 10X1°13,17°3 | 2°5/22°3 2-0 26°330°333x0°934°3) 38-3] 4140 


bo Or bo or 
uc nt 
—_ 
fon) 


inner | 3x2°6 | 6°4 
| outer |16X1°13'18°6 


25 (|inner| 6X2°3 | 6-9 |5°0/16- 50), ane | 296 se a ||| be oe 
outer | 251°13/19°16 2°5 24-2 |2°1 |28°432-433 x0°936°4) 40-4) 4970 
25 (\inner| 6X2°75| 8°2 ||0°0,18°2 | .. | -. || .. 5¢ oi) oc 2 
outer | 35 X1°13 |20-46' 2°5 25°5 2-1 |29°733°7)33 x0°937°7| 41°3) 5390 
BOO 1958 eee) 20 20. ||, oo 
outer | 18 1°88 '123°6 | 2°5 28°6 2°2 33°037°043x1-041°0/45°0| 6410 


inner | URIS. leg 


outer | 18 x 2°23 |25°66 + 12°3 135°339°343x1°043°3) 47-3] 7350 


bo Ot 
>) Te) 
ag 
S 


inner | 18 x 2°59 |12°95! 


outer | 18x 2°59 28-18 33-2 2°4 |B8-042:043x1°046°0)50°0 8420 


bh Ot 


j inner | 18x2-91 |14°5 
4 


| outer | 18% 2°91 30- 255 40°444°443x1°048°4 52°4) 9440 


hoo 


‘inner 18x3°26 16°3 |5 
outer 18x3°26 32°82 2° 


0  inor|Bc:28 


9°55'49°9 46-9 43 X1°0.50°9) 54°9 (10530 
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Taste No. 187.—ConsrrucrionaL DATA FOR CONCENTRIC ConpuotTor, Impric- 
NATED JUTE CABLE WITH Trst WIRE FoR 3000 VouTs WorKING PRESSURE. 
(Dimensions given in mm.) 


j | 


Conductor Insulating Lead ‘ Steel Tape - |Weight 
ae * Wires Jute | Sheath _ Armour oe of 
Con- | Con- Jute Jute | Cable, 

ductor, ductor | Number |Diam.| 3 » | Diam. |44 p Dia. Serv- Dimen- | Dia. | Sery- | Kilog. 
Sq. and over 23 over 3 ¢@ over ing sions jover| ing | Per 
7m. Diam. Copper & =) Jute | = | Lead | of Tape. [Tape km. 
10 {| inner! 32°06 4:°976°2517-5 af) eaten al es ne 
outer | 10X1:13 19°763-75 27-3 2-1531 6 35°6 33 x 0°9'39-6 43°6| 5290 
| | | | 
18 {| imner) 3X26 _| 6-4 |6.2518°9 |e aan ae) de de 
outer | 161-13 21°163-°75 28-7 |2°2 33°137°143x1°041-1 45°1| 5870 
25 {| inner | 6x2-3 | 6-9 6-2519-4 | .. | . =. eee 
outer | 25X1:13 21°7 |8-75 29-2 |2-2533-737 7/43 X1-°0/41°7/ 45-7} 6360 
| | | 
35 {| inner} 6x2°75| 8-2 [6°2520-71 .. Kou lene oc o 50 <0 
outer 35 X 1°13 23-0 |8°75 30-5 |2°3 35°139°1/43 x 1:0.43°1) 47-1] 6940 


50 fj inner} 6x8°26/ 9'8 \6-2592-3 | .. | .. | .. 3c sie alba 5c 
{ outer | 18188 26-1 3°75.33-6 2-4 38-449°443x1-0146-4) 50°41 7780 
| | | 
7M) {inner | 18x 2°23 11-156-2593-7 | 2) af | 
outer | 18x 2°23 28°2 (8-7535-7 2-5 40°744°743 x1-0148°7| 59°7| 8840 
| | | 
95 inner |18x2-5912-956-2595-5| 0). 10.1. |. mec 
outer | 18x 2°59 30°7 8°7538-2 /2-55 43-3.47-355x1°1/51-71 55-71 9990 
12) {| tamer | 18 x 2°91 114-55 6°25 27°08) le! decli aa ll fue eee ee 
{ outer | 18x 2°91 32-9 3°75.40-4 |2°65.45-749-7155 x 1-1154-1) 58°1 111930 
150 (/ inner | 18x8-26|16-3 je-2598-8| ..| 1.) . |.) | 
\| outer | 18x3°26 35°3 8-75 42-8 2-75 48-3 52-355 x 1-156"7| 60:7 112300 


i ed el 
— EEE eee eee 
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Taste No. 189.—Deraiis or TELEGRAPH CABLE. Conptcror, 1°5 um. DraM., 
INsULATED wirH Two LAYERS oF IMPREGNATED JuTE YARN. 
Electrostatic Capacity = 0°38 microfarads per mile. 
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Taste No. 192.—Derraits oF RUBBER (OKONITE) Cores For 500 VoLTs 


WoRKEING PRESSURE. 


(RUBBER APPLIED BY Forcine MAcuIne.) 
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10-0 7X1°35 Ael 1°25 6°6 23°65 87°8 2-50 | 14°50 
16°0 RIE TBS 5°1 1°35 7°83 31°44 50°3 2°69 | 18°50 
25°0 ic 7 3) 6°3 15 9°3 42°99 68°8 2°80 | 25°00 
35 19< 1703 aa Meer ites 59°51 95°2 3°90 | 80°00 
50 19x1-83 9:2 1:9 13-0 76°23 | 122-0 5°60 | 45°00 
70 19x2°17 | 10°8 DATOS) |) A) 96-51 | Lod-4 TSO aloe 
95 IGsemees |) Uke 7 2°2 172 121-99) 19-1 WP 1Oo0) I) 7220 
120 B7e<2 03) |) L422 2°35 | 18:9 | 142°77 | 228°4 | 13°30 | 85°0 
150 87 %2°27 | 15:9 2°5 20°9 | 170-33 | 272°5 | 16°70 | 98:0 
185 Brisa) |) eG 2°6 22°8 | 196°63 | 314°6 | 20°69 | 115 
210 61x 2°09 | .18°8 LET 24:2 | 216°20 | 345°8 | 23°40 je125 
240 61x 2°24 | 20°2 2°85 | 25:9 | 244-84 | 391-7 | 26°70 | 140 
280 61x2°42 | 21°8 2:95 | 27:7 | 274°17 | 488°4 | 31:10 | 160 
310 91x2:08 | 22-9 3:05 | 29:0 | 289°84 | 463°7 | 41°30 | 165 
355 91x2°23 | 24°5 3-15 | 30°8 | 821:77 | 514°7 | 47-30 | 170 
409 91 xX 2°37 || 26x 3:25 | 82-6 | 353°18 | 564°8 | 53°30 | 180 
500 127X226.) 294 320) 36°4 | 429°7 687°2 | 66°60 | 195 
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Taste No. 193.—DeErTaAILs OF RUBBER (OKONITE) Cores FoR 1000 Votts 
(RUBBER APPLIED BY Foroinc MACHINE.) 
Dimensions given in mm. 


WoRKING PRESSURE. 


Area | Number | pam. Rubber ee ti ; irene km. 
Con | yim. | aver Rubber | in ktlog 
ductor, of fons : ) Dieta ees per km 
Sa: Wires REE || ERICK rey a ‘ Sp. gr ee Sup 
mm. | mess | Rubber mm. = 1-6 ductor | Covering 
1-0] 1x1:13 | 4-1 | 1°3 3-7 9°80. 15-7 | 0:50 | 6-75 
15 | 1x14 | 1-4 | 1:3 | 4:0 | 11-02] 17-6 | 0-50] 725 
25) 1x18 | 1:8 | 1:3 4-4 | 12:66] 20-3 | 0-50 | 8-25 
4:0} 1x2:25| 9-3 | 1°3 4:9 | 14:70] 923-5 | 0-50 | 9-25 
6:0 | 1x2:76| 2-8 | 1-4 5-6 | 18-47| 29-5 | 0-50 | 41: 
10°0 | 1x3°57| 3-6 | 1:5 6-6 | 24:04] 38-5 | 0°50 | 15-0 
1-0 | 7x0-43| 1-3 | 1:3 3-9°| 10°89! 17-4 | 2-35 | 8-95 
Hb) 7x0°52 |=t-G (1-3 4°2 | 12°94] 19-6 | 2-25 8°50 
2-5 | 7x0°67| 2-0 | 1:3 4°6 | 14-11] 22-6 | 2:15 8°75 
4:0| 7x0-85) 2-6 | 1:35 | 5-3 | 17-82] 98-5 | 2-00 | 19-0 
6°0| 7x1-05 | 3:2 | 1:45 | 6-1 | 22-79! 36-5 | 2-30 | 11-0 
10 7x1°35 | 4:1 | 1:55 | 7-2 | 30-15 | 48-2 | 2-50 | 14-5 
16 TxI°T1 | 5-1 | 1°65 | 8:4 | 39-081 62-5 | 9-60") 18-5 
25 7213] 63 | 1:8 9°9 | 52:04| 83-2 | 2:80 | 25-0 
35 | 19x1:58| 7-7 | 2-0 | 11:7 | 70°26] 112-4 | 3-90 | 30-0 
50 | 19x1'83 | 9-2 | 2-2 | 18-6 | 88-77 | 142-0 | 5-60 | 45-0 
70° | 19x2-17 | 10-8 | 2-35 | 15-5 | 110-83 | 177-3 | 7-80 | 57-5 
95 | 192-58 | 12-7 | 2°5 | 17-7 | 138-38 | 221-4 10-5 | 72: 
120 | 37x2°03 | 14-2 | 2-65 | 19-5 | 160°87| 257-3 113-3 | 85-0 
150 | 87x2°27| 15-9 | 2-8 | 21-5 | 190°31 | 304-4 |16°7—~1_ 98-0 
185 | 87x2°52| 17-6 | 2:9 | 98-4 | 218-40 | 349-4 |20-6 | a5 
210. |*61x2°09 | 18-8 | 3-0 | 24-8 | 938-78 | 382-0 |es-4 | 195 
240 | 61x2°24 | 20-2 | 3-15 | 26-5 | 269-54] 431-2 |26-7 | 149 
280 | 61x2-42| 21-8 | 8:25 | 28-3 | 300-56 | 480-8 |31-1 | 160 
310 | 91x2-08 | 22-9 | 3-35 | 29-6 | 317°45| 508-0 |41-3 | 165 
855 | 91x 2°23 | 24-5 | 8-45 | 81-4 | 350-11 | 560-1 |47°3 | 170 
400) 91x 2°37 | 26-1 | 3-55.| 33-2 | 384-19 | 614-6 153-3 | 180 
500 127x2°26 | 29-4 | 3-8 | 37-0 | 464-22 | 742°3 lee-6 | 195 


THEIR CONSTRUCTION AND COST. 387 


Taste No. 194.—Constrvctionan DATA ror SINGLE Conpuctor, Russer- 
COVERED CABLE FOR 1000 To 2000 VouTs Worxkrne PRESSURE. 
(Weights in kilog. per km.) 


Conductor Rubber Weight of Rubber \ sues 
5 weight per km. 
Area, ae ad Diam. Roan, Area of nae a aes ee Rubber 
8q. of Wires, |,°V€T | ness, | Over, | Rubber,| Para for sp. for sp. Tape | strand. Cover- 
mm Pen, iInMM.! wm. | MM. | sq. mm. gr.=1°5 rely ing ing 
170) 11-13) I-¥)1-3 | 3°7| 9-80] 0-8| 13°5.| 14-4 OE OPO Gn 72 
1°5} 1x1°4 | 1°4/1°3 | 4-0] 11-02] 1-0) 15-0 | 16-0] 3-4 Ora | ews 
2°35} 1X1°8 | 1-8/1-3 | 4:4) 12-66) 1-3 ET SOR) 138223 Sa0 05 8°25 
4°0} 1x 2°25) 2°25/1-°3 | 4°9| 14-70] 1-6] 19-65] 21-0) 4-2 ay || Gok 
6°0/ 1x2°76)2-76/1°4 | 5-6| 18-47] 1-9] 24-9 | 26-5) 4-7 0°5 | 11:00 
10° 0) X35 Tse D7 i Ls> 6°6| 24-04) 2°4| 32°5 | 34-6! 6-1] 0:5 15°00 
1-0) 7x0°43) 1°3/1:3 | 3-9} 10-89] 0-9] 15-0 | 16-0] 3-4 | 2°35 8°25 
TSO 52 1-63) 1-3 | 4°2| 12°24) 1-1) 16-7-| 17-8] 3:4 | 9-95 “50 
2°35] 7x0-67| 2°0/1°3 | 4-6] 14-11] 1-4! 19-1 | 20-3] 3-9 2°15) 8-75 
4°0) 7x0°85 2-6) 1°35 | 5°3| 17°82) 1:8] 24-0 | 25-6] 4-5 | 2-00] 19-0 
6-0, 71-05 3°2) 1-45 Oil) ALP Meal) Bile) By yak || wsexy SinisG, 
10 Hocles 5) 4°1/1°55) 7°2| 30°15) 2°7) 41-2 | 43-9} 6-0 | 2-5 14°56 
16 ile ihioe 1:65 | 8°4| 39°08) 3°3) 53-7 | 57-2) 7-0] 2-6 | 18-5 
25 7x2°13 6°4/1-8 ae 02°81) 471) 73-1 || 77 9 825) 228) 250 
35 19X1°53' 7°7)2°0 |11-7| 68-00 5-0] 94-5 /100°8 9-6] 3-9 | 30-0 
50 LO 1283) 922) 2-2 13-6 88°77 5°9/124°3 |182°6 11-1 | 5:6 | 45-0 
70 19%2°17) 10°9 2°35 15-6 111-82 7° 2156°9 167-4) 12°7 | 78 | 57-5 
95 19 X 2°53) 12°7]2°5 |17°7|1388-38 8-1/195-4 |208-4 14-4 |10-5 | 72-0 
120 87 x 2°08 14:2 2°65 19°5 160°87| 9°0/227°8 |243-0)/ 15-8 | 13-3 | 85:0 
150 | 37X2°27/15-9}2°8 | 21-5 /190-31/10-1/270°3 |288-3/ 17-4 116-7 | 98-0 
185 37 X 2°52) 17°6| 2°9 | 23-4 /218-40)11-2/310-8 /831-5/ 19-0 | 20-6 [115 
210 61x 2°09 18°8|3°0 | 24-8 |238-7811-9/3840°3 |363-0] 20-1 | 23-4 1125 
240 | 61x 2-24) 20°2 | 3-15 | 26-5 |269-54'12-8/385-0 |410-7| 21-4 | 26-7 1140 
280 . |, 61x 2°42 21°8 | 3-25 | 28-3 |300-56 13-8]430-1 |458-8] 22-9 | 31-1 /160 
310 | 912-08) 22-9 | 3-35 | 29-6 317-45 14-5/454°4 |484-7/ 23-9 | 41-3 1165 
355 91 x 2°23 24-5 | 3°45 | 31-4 |350°11)15-5/501°9 1535-4) 25-4 | 47-3 1170 
400 | 91x 2°37) 26-1) 3°55 | 83-2 |384-19 16-5/551-5 1588-3] 26:8 | 53-3 |180 
500 /127x 2°26 29°4|3-8 | 37-0 |464-22 18-6'668-4 |713-0| 29-8 | 66-6 /195 


ELECTRIC CABLES 
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TasBLE No. 197.—ConsTRvucTIONAL Data FOR SINGLE ConpucTor, RUBBER 
INSULATED CABLE FOR 3000 Vou~Ts WorkKING PRESSURE, 


(Dimensions given in mm.; weights in kilog. per km.; pricesin shillings per km.) 


Weight of 


Conductor Rubber Ranker 


Weight Wages 
of Com- 
pound |Weight 


Rubber jof Pre-! 


3 ; Com- | when no] pared | Wind- Rubber 

cone Loe Diam. aes Diam. ae Para | Pound, Pure used,} Tape | ing and one 
mm. | of Wires | °Y® | ness | °° | Section ED») Ste) |/ SR-PeE- Borand- Tap- 
= 15 =1"5 ing ing 


Lommel aioe Ao OE | Go238| oo 9o7L | OSeles-2 ie ZO mess 
25 | 7x2°13] 6:4 | 2-6 |11°6) 79°95) 4°1/113°8] 119°9 | 9°3) 2°8 | 25-0 
Sr Ox h53| TT 1207 | 1321) 95+21) 5:0) 13573) 14228 | 10°d) 3:9 | 30°0 
50 119 1°83) 9°2 |2°8 | 14°8/115-53} 5-9) 164-4] 173°3 | 11°8| 5°6 | 45-0 
70 |19X2°17/10°8 | 2°9 -|16°7 189-73) 7:0) 199-1] 209°6 }13°3) 7°8 | 57°5 
95 |19 x 2°53/12°7 | 3°05 | 18-8 |169°92) 8-1) 242°7| 254-9 | 15°0/10-5 | 72-0 
120 |37x2°03)/14°2 | 3°15 | 20°5 |192°28) 9-1) 274°8| 288-4 |16°4)13°3 | 86:0 
150 [87x 2°27/15°9 | 3°25 | 22-4 \221 3410-1) 316-9} 332°0 | 17-9) 16-7 | 98:0 
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Taste No. 198.—ConstrucTIONAL DATA OF 


With 0°8 mm. diameter Conductors insulated with 
a 


xe nn, PHP om, ES] sith Wego] lath, Da, Senta sh 

Mpa) Pair| up. Paper S10) gamer |g eo 
Pairs oe 3 3 Si per km ze pets fap $s Dimensions 

a : | 

1 8°45) 3°45] 8-95] 4-511°3) 7-1) 290 = 

2 8°45 6-9 | 7-4 | 7-911-810-5460 | 

4 3-45] 9-0 | 9-5 |10-0]1-4 12-8 630 11-3 12-6 136 6 | 4x3-4x1-4 

5 '3°45| 9-3 | 9-8 [10-3 1-4 13-1 660 14 18111 6 4x3°4x1°4 

7 8:45] 9-8 10-3 110-81 513-8 750 }1-4.13 6146 7) 4x8-4x1-4 
10 3°4512-4 /12°9 /18-411-7 16-8 1050 1-6 16 617-6 7 /4-9x4°8x1-7 
14 845.166 17-1 '17-6/1-7 21-0 1860 |1-6 20-8 21-8 7 4-9x43x1-7 
20 |3°4517°3 |17-8 |18-3]2-0 22-3) 1710 1-8 21-9 29-9) 8 | 4:9x4°3x1°7 
28 3°4521-0 (21-5 22-0/2-0 26-0 2080 | 1-8 25-6 26-6 9 | 4:9%4°3x1°7 
50 3°45.29-0 29-5 |30-0] 2-2 34-4) 3170 |2-0 '34-0 85-0 11 |4:9x4°3%1°7 
56 [8-4529°6 [30-1 [30-6] 2-2 35-0] 3290 |2-0|34-6 35-61 11 |4-9%4-3x1-7 
100 [8°4540-0 40-5 |41-0)2-5 46-0) 5140 |2-2'45-4'46-4' 15 |4-9x4-8x1-7 

| | 
112 3°4542-6 143-1 [43-619 548-6 5580 | 2-2 48-0 49-0 12 |6-2%5-0x1°7 
150 3°4549-7 |50-2 |50-7/2 8 56-3 7230 2-5 50-7 56-7 15 6°2x5-0x1°7 
168 |3°4552°2 [52-7 |53-al 9 8 58-8 7700 |2-5 582 59-2 15 6°2x5-O0x1°7 
200 |3°4556°6 57-1 /57-613-0 68-6 8990 3-0 63-6 64-6 16 6°2x5-0x1°7 
224 3:4559°6 60-E 60-6] 3-0 66-6 9610 |3-0 66°6 67°6 16 6°2x5-°0x1°7 
250 |3°45 63-5 64-0 64-513-0 70:5 10350 |8-0 70-5 71-5, 18 | 6-2%5-0x1°7 
| 
| 

EE SE 
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Paper AND Ain, Space: TELEPHONE CABLES. 


two layers of Paper. (Dimensions in mm.) 


i... 


Strips see a Dia, Segmental Sheath Strips “Weight over Annet xq 
Fou OR laalom eecen) [pc me sie Samet [ack 
oer peri (22 Oth ME ge Dimemine De |e ee 
' 
j | L2G O79 7| 4x3°4x1-4 10°7 620 |13°9 680 1 
| | 1°2:10°311°3 10, 4x3-4x1-414-1 930 [17-3 1020 | 2 
16-4, 930 1-3 12-618-6 12) 4x3-4x1-416-4 1180 19-6 1980) 4 
16-9 1015 |1-3 12 % 9) 12 |~ 4x3-4x1 4 16 7 1220 }19-9 1320 5 
17-4) 1100 |\1 413 614 6} 13 | 4x3:4x1 417 4; 1350 |20°6) 1450 7 
21:0, 1560 |1-5 16 417 4| 12 |4°9x4°3x1-7 20-8) 1810 |24-0| 1940] 10 
125°2) 1870 |1°5 20 621 6 14 Wi eer yea 7|25°0, 2230 |28-2) 2380 14 
26°3| 2220 |1-7 21 99 7| 15 | 4-954 3x17 26-1] 2580 |29-3) 2730 | 20 
30-0} 2630 | 1 7:25 426-4 17 |4°9x4°3x1°7 29-8} 3040 [33-0] 3210 28 
38°4| 3930 |1-8 33 634 6) 22 |4 9x4°3x1 7/38°0) 4360 [41-2 4590 50 
39-0 3970 |1°8 34 235° 2 22 |4°9x4°3x1°7 38-6) 4400 |41°8) 4630] 56 
49°8) 5920 | 2-0 45°046-0) 30 |4-9x4°3x1-7 49:4) 6530 [52:6 6830 100 
52°4) 6240 |2°0 47°648°6 24 |6-2x5:0x1°7 52-0) 6810 {55 2 6910 | 112 
60°1 8170 [2-2 .55-156-1 29 | 6-2x5-0x1-7 59:5 8640 62-7 9010 160 
62°6) 8610 |2 2 57 658 6 FAS) NRPS ILO Tl (5p 0 9040 165°2 9430 | 168 
68-0 10740 |2 5 62 663°6 33 (6-2x5-0xK1 7 67 0 10820 70°2 11240 | 200 
| | | 
71-0 11270 |2 5 65 666-6 33 |6°2x5:0x1 770 0, 11300 13-2 11750 | 224 
aa 12230 |2°5 69°570°5 36 6-2x5-0x1°7 73-9. 12380 {77-1 12800 | 250 
bed pane | | 
NE a le 
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( d a,” d, = 
C. Ls = 0°46 { logy, d, + 2¢-d2) log, (*) }10 3 
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CHAPTER XII, 


MISCELLANEOUS. 
Self-Induction of Cables. 


Tue self-induction of a cable circuit can be calculated by assuming either 
that the current flows equally distributed throughout the cross-section of the 
conductors, or that the current flows concentrated within a very thin annulus at 
the surface of the conductors. Owing to the eddy currents induced in conductors 
carrying alternating current, the distribution of the current js unequal, the 
current density being a minimum at the axis and a maximum at the surface of 
the conductor. The exact distribution of the current is difficult to calculate, but 
depends upon the diameter of the conductor and the periodicity of the current. 

The arithmetical mean of the two formule obtained when the above assump- 
tions are made, is generally considered to give results quite accurate enough for 
commercial calculations. 

The following are the formule for calculating the self-induction of various 
types of cable; in each case the formula A, is obtained by assuming equal dis- 
tribution of current in the conductor, the formula B, is obtained by assuming the 
concentration of the current in a very thin annulus at the surface of the 
conductor, and C is the formula generally used and assumed to allow for the 
skin effect. 


Multicore Cables: 


2a 
IN ee (0-2 + 0°92 log,, 7) 10-3 Henry per kilometre loop. 
: 2a\ 3s : 
Je. Lo = (0-92 log,, 4 10~° Henry per kilometre loop. 
¢ 2a 3 ; 
C. == (0-1 a 0°92) los: , q) 10~° Henry per kilometre loop, 


2 
C. or Ls = ( 0°05 + 0°46 log,, a 10-3 Henry per core per kilometre, 


where dis the diameter of each conductor and a is the distance between the 
centres of gravity of the two conductors. ‘The expression self-induction “ per 
core” has, strictly speaking, no meaning; it is, however, a convenient form for 
three-phase calculations. 


~ Concen tric Cables : 


ee Lpa= 0246 { log, =) at a logis (3)} 10-3 
3 2 
: Henry per kilometre. 
dy" : 
12) el = { 0-46 log, (z) } 10-8 Henry per kilometre. 


Henry per kilometre. 


pe 
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where d, is the diameter of the inner conductor. 
d, is the diameter over the inner insulation, 
d, is the diameter over the outer conductor. 


Triple Concentric Cables.—Self-Induction -between the middle and outer 
conductors. 


5a d, d;’ ee ae > =) -3 
A L,=0 46{log, tag a ben 3) gaa Be ( az, )j20 
Henry per kilometre. 
B. = 0746 {log,, (5) }e- 3 Henry per kilometre. 


©. 142046 flogie(@) 43 gs a atone (2) get zstonn($!) ]}20- 


Henry per kilometre. 


Where d, is the diameter over the inner insulation. 
d, is the diameter over the middle conductor. 
d, is the diameter over the middle insulation. 
d, is the diameter over the outer conductor. 


In the case of multicore cables the self-induction formula can be written— 
be = { x + OF "92 logo (2) }10-8 Henry per kilometre loop 


where x is a constant oe g value depends upon wig current distribution in the 
conductor ; with equal distribution its value is 9°2, and with complete concen- 
tration near the surface its value is zero. Tests on actual cables allow of the 
value of the constant « being determined experimentally.* Table No. 200 gives 
the results of tests on various three-core (round conductor) cables. 


Taste No. 200.—Srur-Inpuorion Trests oN THrEE-Corn CABLES. 
VALUE OF CONSTANT 


Area of each | Thickness of insulation in mm. between Conductors and between 
Conductor Conductors and Lead 
fae | ae | eH | ae Te 253 Seo 4:0 | 5°56 | 6:0 | 7-0 | 8:0 | 10-0 
| 
10 0:0155 0-151 we is -- 0°1400°129 
16 | °0248 0-138 Git Oo eo: we oc 
25 BOSS Tar. Rae QO°121) O° 117, 0085 0103! —~. ake 
ory | ORS Sy ental ENE Bo OF 0 SCs O05 mers are 
| WET oe fs OO O0 ers 0029) ee oF sue -. |0°016. 
AD |) SikOteby aS 02097) "0" 078) Se. ae ae oo: UPI, a. 
95 | 147 0:079) 0-047) 0:°056) .. Res ; 
120 | -186 af AC 0°050 ae 50 . 
185 | *286 | .. eee l=0)039)) ee ae ws ae, Be Bc : 
PaO || Oes7by | oe ve = OS 0E5)5 ae a oe So oe 
310 | +480 | +a —0°023 
rr 


‘ Sunes Self-Induction of Three-Phase Cables,” by F. J. 0. Howe. “ Electrician,” vol. 1xii.,. 
Pp. 
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EecrrosTatic Capaorry. 

The electrostatic capacity of any cable depends upon the dielectric constant 
of the insulating material and a dimension term or form factor. The dielectric 
constant should be determined from actual cables and not from samples of the 
material. Table No. 201 gives the average values of the dielectric constant for 
various cable dielectrics. 


TasLeE No. 201.—Die.rctric ConstTants. 


—— | SSSSSSSSSSSSSSSSSSSsSSs 


Cable Dielectric | Value of K 
| 
Impregnated paper . : : : : ‘ ; 2°8 to 3°8 
Impregnated jute | SEO 0) 
Gutta-percha . : ; : - | 36 
Paper and air space as in telephone cables : | i 9f sips) 
Pure, separator and jacket rubber combined . i Behe eae) 


The dielectric constant determined from the capacity of the cable as 
measured by the ballistic method is liable, in the case of paper insulated 
cables, to be inaccurate owing to the effects of absorption and leakage; the 
capacity can be accurately determined by means of a secohmmeter.* 

The dielectric constant of rubber insulation varies with the percentage of 
rubber used in the compound rubbers, and also with the mineral ingredients. 

Single and Concentric Conductor Cables——In cases where the conductor is 
surrounded by a concentric conductor, lead sheath, or armour, the form factor 
can be easily determined, and therefore the capacity of any such cable calcu- 


lated. 
The electrostatic capacity of a condenser formed of two concentric conductors 


is equal to— 
Ki ; . 
electrostatic units, 


2 loge A 


where K = dielectric constant of insulating material. 
l = length of cable in centimetres. 
d = diameter over the inner conductor. 
D = diameter over the dielectric. 


Therefore, the capacity in microfarads per kilometre is equal to— 
Kilo ie Ke 5 s002415K 

2 loge ea 9.105 18loge s logy) 

or the capacity in microfarads per statute mile is equal to— 


0°0388 K 


=i 
io d 


4 ; 
Table No. 202 gives the value of log,, = for various conductors and various 


thicknesses of dielectric. 
* See ‘“‘ Capacity of Cables,” by F. J.O. Howe. “The Electrician,” vol. 1x, p. 864. 
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Taste No. 202.— 


ze ee Radial Thickness of 

55 a ol eae 1°50 thas ed, 2°25 2°50 eH VES i 
eed | a 
4 2°26 0-2758 0-3222 0- 8664 0°3088 0- 4425 0-4751 0-3070 0-859 0-5634 0-613 
6 2°76 -2368 -2806 -3197, -3551) 3897-4200, -4487 +4764 -5017 -549 
10 4:05 +1740 +2100 +2400 -2710 -2990 -3240 -3490 -3730 -4140, -435 
16 5-18-1440, +1780 +2010, +2270 +2500 +2740, +2960 “3170 +8360 *374 

| | | 
25, 6-9 | -1106 “1385-1570 “1790-1990 -2180 -2880 +2550 +2720 +304 
35 7°9 +0980 +1200 -1400 +1600 +1780 +1960, +2130 +2300 +2460 +275 
50 9-4-0839 “1040 “1210-1370 +1540 -1700. +1850, -2000 "2150, *242 
7011-2 | -0719 -0878 -1030, +1170 "1830) -1460) +1600, -1740) -1860, “211 
95.12°95, -0626 “0765-0906 “1040-1170, +1290, -1420 "1540-1660 °188 
12014°5 | +0561) -0689 +0817 +0941) +1060 +1170 -1280 +1390 +1500 171 
15016-30504 “0615-0734 -0842. -0955 +1060 -1170 +1270 -1870. +155 
185 18+5 +0458, +0550, +0656 “0756-0846 -0945. 1040-1130, +1220 -139 
| | 
21019°5 ©0430) “0523, +0622 +0719, +08 3, 0874-0986 -108 | -1170\ 133 
24020°6 | -0402 0500, 0592-0682, -07 


1 

74, °0864| -0945) -104 | -1120 -126 
280 22°1 "0378-0467, °0554 +0641) +0726) +0821 -0885 -0969 +1040 +119 
310 23:2 | “0358, +0445 +0531 -0615. -0689 “O774) +0846 +0927) +1000) :114 


355 24° | “0: “0414 +0492) -0569 -0648 "0722-0795, +0867 *0938) +107 
400 26°3 | +0322) +0390, +0469, +0542) +0615) +0689! -0756 +0828 -0g92 *102 
500 29°5 | +0286) +0354 +0430 +0484) +0554 -0618 *0682 +0745, -0808 -092 
625 33-0 


wo © 
oe 
oo 
sg 


0257) -0318 +0878) -0434' +0500 +0553 “0616 “0671 *0726 -083 
725 35°3 | *0241) +0302 -0358 +0414 +0469) -0523° -0580 *0637, +0692) +078) 
800,37°5 | +0224) +0278 +0384 -0386 -0438' -0492 -0539 *0592) -0645' +074 

1000,41°4 | +0204) -0220 -0306 +0358 0450 +0500 +0542) +0588) -067 


S 
i 
i=) 
a 


VaLun or Loc 


D 
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Dielectric in mm. 


*591 
AA: 
408 


0°658 0° Goi, 


*629 


-508 
“440. 


2 +389 
B55) 
314 + 


5°0 


0°734 


“540 
-470 


| 


277) 


+248 


“188 


664) - 


228) 
“207| ° 


| -960 


8-0 


0-908" 
*832 
“695 
614! 


323 
e207) 


*270| * 


ES) 
236 


oT 


“215 
206 
“188 
plivalt 


“876 
736 


15°0 


-953.0°994 1-018 
"916 0-952 
“774 
+690 


“809 
723 


622 
_ +578 
5 524 

“472 


431 
“401 
peor 
“340 


*327 
“316 


“404 
“390 
*373 
*360 
*343 
331 
304 
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Multicore Cables.—The capacity of multicore cables can be calculated, but the 
formule are very cumbersome, and give accurate results only in the case ofa 
perfectly homogeneous dielectric.* 

The more satisfactory method is to measure the capacity of various cables and 
plot curves showing the capacity in relation to the thickness of the dielectric, 
and the size of the conductor. 

At least two values of the capacity are necessary to completely determine 
the capacity constants of any multicore cable. 

In the case of two-core cable, the following tests would be taken :— 

(i) Capacity of conductor 1 against conductor 2 and lead sheath = ¢. 

(ii) Capacity of conductors 1 and 2 against the lead sheath = e,. 


The working or apparent capacity per core will be equal to— 


ie) 


2 


ec = 2¢, — 


bo! 


In the case of three-core cable :— 

(i) Capacity of conductor 1 against conductors 2 and 3 and lead sheath = ¢,. 
Gi) Capacity of conductors 1 + 2 + 3, against the lead sheath = ¢;, or 

(iii) Capacity of conductors 1 + 2 against conductor 3 and lead sheath = e,. 


Then the working or apparent capacity per core will be equal to— 


3¢ Op 
1—2or =2e4)-— 
») 6 


¢ = $ 


boL.S 


€ 


In the case of four-core cable :— 


(i) Capacity of conductor 1 against conductors 2 + 3 + 4and lead sheath=e,. 
(ii) Capacity of conductors 1 + 3 against conductors 244 and lead sheath=e, 
(note conductors number 1 and 3 are diagonally situated). 


Then the working or apparent capacity per core will be equal to— 


c 
—9 2 
Nea I aes 
va: | 

The following curves give the value of the various capacities for three-core 
cables; in each case c¢, is the capacity of one conductor against the other two 
conductors and earth, ¢, is the capacity of all three conductors against earth, and 


3 ¢, 


e= g 
2 6 


is the working or apparent capacity per conductor. The figure at the side of the 
curve gives the thickness of the dielectric between conductors, and between con- 
ductors and lead sheath. The capacity values, of course, depend to a certain 
extent upon the composition of the impregnating compound. 

The capacity can also be determined by measuring the charging current when 
a sine wave voltage is applied to the cable. If A be the effective value of the 
charging current in amperes, V the effective value of the voltage, which in the 
case of three-phase working is equal to the voltage between phases divided by 
a/ 3, and ~ be the frequency, then— 


Xo MOE ee cae 
i. v= Capacity in microfarads. 


* See “ Beitriige zur Theorie der Kabel,” by Leon Lichtenstein, 
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DieLEectrRic REsIsTANOE. 


The dielectric resistance of single conductor and concentric conductor cables 

can be calculated from the formula— 
c . log, D 
ewenresa! 
439000 

where o is the specific dielectric resistance of the insulating material, ie. the 
resistance per cubic centimetre after one minute’s electrification at 60° F. 

In the case of multicore cables the dielectric resistance is best obtained from 
curves based upon tests on actual cables. 


= megohms per statute mile at 60° F. 


CARRYING CAPACITY OF CABLES. 


The current allowable in any conductor can be determined with regard to 
either economy or the safe working temperature of the cable. In the case of 
cable working at fairly low voltages the current that would ultimately raise the 
cable to the safe working temperature is generally much greater than the 
economical current, therefore the working current should be determined by 
means of the well-known Kelvin rule. 

In the case of extra high tension cable, however, the economical current may 
be greater than that corresponding to the safe working temperature of the cable, 
therefore the working current has to be calculated on the basis of the safe 
working temperature. 

Tables Nos. 13 and 14 (Chapter I.) give the values of the current for various 
copper conductors according to the old “rule” of 1000 amperes per square inch, 
and also according to the rule of the Institution of Electrical Engineers for con- 
ductors laid in casing or tubing, viz. :— 

Log ¢ = 0°82 log A + 0°415 
or Cleat 2G) A082 


where c is the current in amperes, and A is the sectional area of copper in 


thousandths of a square inch. 

Table No. 203 gives the maximum allowable current for various cables as 
recommended by the Verband Deutscher Elektrotechniker; the values given for 
the underground cables are allowable when the cables are laid direct in the 
earth. For unfavourable conditions, such as when more than two cables are 
laid together, or when the cables are laid in ducts, it is advisable to allow only 


75 per cent. of the values given. 
Installation Wires,—Kennelly gives the following formula for determining 
the allowable current for installation cables enclosed in wood casing— 
I = 560d" 
or I = 138 D! 
where I is the current allowable for a temperature rise of 14° C., d is the 
diameter of the copper conductor in inches, and D is the diameter of the copper 


conductor in centimetres. Heavily insulated wires armoured or laid in ducts 
radiate heat more readily than wires enclosed in wood casings. 


Underground Cables.—From the results of numerous experiments, Apt and 
Mauritius give the following empirical formula for determining the current 
allowable in underground cables :— 
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r=, /%2 


where ¢ is the allowable rise of temperature in degrees Centigrade, Q is the area 
of the conductor in square millimetres, I the allowable current in amperes, and 
e a constant depending upon the type of cable.. When more than one cable are 
laid together, the safe value for ¢ will be about 15° C. The values of e for’a 
temperature rise of 15° C. are given as :— 


Single Cables .. ee or e=1x 0-018 = 0°018 
Concentric and twin cables . . we 6=2 x 0-018 = @:036 
Triple concentric and three-core cables e=3 xX 0-018 = 0°054 
Four-core cables e= 4x 0'018 = 0:072 


TaBLe No. 203.—CuRRENT-CARRYING CAPACITY OF CABLES IN AMPERES. 
, As recommended by the Verband Deutscher Elektrotechniker. 
a ee er ee ee ee 
: | ‘ 
Cross Section of | Underground Cables—(see note) 
Conductor | Installa- 
|. - Tripl tion 
= a Wess Twin Twin Twin Three Four Four Con- /Tbl€ Gables 


Single | Core | Core | Core | Core Core | Core centric Con="| “up to 
Sq. : Core UP upto upto up to up to upto up to up to Centric 7999 
mm. 8q. in. to 700 3000 10,000 3000 10,000 3000 10,000 3000 Pt vYoits 
| Volts Volts | Volts Volts Volts ‘Volts Volts Volts aes 
0 75 0°001162 Se AG x ai oe a ee ae a 9 
TLS) BOYOHT Sy 24 Re ae a8 ae ve ae : ae 11 
ere * 002325 31 ee as Se ste a oe si Bh 14 
2°5 | °003875 4] oe an < ae e HS ad ae 20 
4 +0062 Sop 49)". } Bd, ae Oe enone 25 
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50 | °0775 | 260 | 190 175 | 165 | 155+) 150: | 140 | 180 | 150 160 
70°) “1085 320 | 230 | 215 | 200 | 190 185 170 220 | 185 200 
95 | 4 °147 385 | 275 | 255 240 | 295 990 905 270 | 220 | 240 
120°) *186: 450 | 315 | 290 280 | 260 250 240! 310 255 | 280 
150 *232 510 | 860 | 335 43815 | 300 290 275 | 360 | 290°) 325 
185 +286 575 | 405 | 380 360 340 330 310 | 405-330 | 380 
240) | +372 | 670 | 470 ae 420 os 385 * 470 385 450 
310 +480 785 | 545.) .. | 400 |S. a4 TO) Bao | apa 
400 | +620 | 910 | 6385 ae 570 ae a7 Be 645 530 640 
500 | +775 | HOBBY | oe # Se)! BBO 
625 *968 | 1190 att Es ss Ae S5 oe wa 880 
800 1°240 _ 1380 ae ar Ss ae os ae PA LO OO 
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oe BO ee yt 
| | | | 


The relation between current and temperature in underground cables has 
been very thoroughly investigated by Teichmuller and Humann (see various 


communications to the “Elektrotechnischer Zeitschrift ”) who give the 
formula— 
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ea Qz 
Vv D 4l\ ¢ 
Pr \/ (oer lozio( 5") at onz logso( 7) ) 
where I = amperes per conductor. 
(Bae MSS A 
= i “52 
‘ -303xi0= 


vy = number of conductors. 
pr = specific resistance of the conducting material in ohms per metre /square 
millimetre at the temperature corresponding to the temperature 
rise of tT° Centigrade. 
= cross section of cach conductor in square millimetres. 
7 = temperature rise in degrees Centigrade. 
= spc cific resistance to heat for the insulating material in electrical units. 
= specific resistance to heat for the earth in which the cable is laid in 
electrical units. 
Dai= reduced overall diameter of cable. 
1 = depth in millimetre at which the cable is laid. 
Dn = diameter of the copper enclosing circle reduced to the basis of a 
single cable. 
Da = diameter overall. 


The specific resistance of copper in ohms per metre /square millimetre at 15° 
Centigrade, which may be regarded as the maximum summer temperature at a 
depth of about one metre, is equal to— 

Rist = UL0lTS 
therefore pr = (1 + 0°0047) 0°0175 

If the safe working temperature of the cable be taken as 40° Centigrade, then 
the allowable temperature rise will be 25° Centigrade. 


pp = A ibseey (0-004) } 0°0175 = 0°01925 


oxr the specific heat resistance of the insulating and worming material has 
been found from experiments to be for paper and jute— 


For single conductor low tension cable on; = 650 
For multicore low tension cable ae Oxr = 600 
For multicore high tension cable ..  o«r = 590 


and o nz for earth can be taken to average 50. 


1, the depth of the cable can be taken as approximately 700 millimetres. 
Da, the reduced oyerall diameter of the cable, is equal to— 


a . ae . Da 


where D, = diameter under the lead sheath. ~ 


2 jh 


D, = diameter over the lead sheath. 

D, = diameter under the metallic armour. 
D, = diameter over the metallic armour. 
Da = diameter over the outer jute serving. 


Di, the diameter of the substituted single conductor, has been calculated 
by Professor Mie, who gives the formula— 
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Vv ’ 
Dac D; £ VEPe oe 
gL Neeser 


where Ri = radius of the copper enclosing circle. 
Di = 2 Ri. 
p = radius of any one conductor. 
y = number of conductors. 


By assuming an allowable rise of temperature to 40° C. with paper or jute 
insulated copper conductors laid 70 centimetres deep, the formula reduees to— 


yee (on 
= nes a 4 or -c r 
Bae | 990 log,, es yas 50 log,, ( ) 


Or for single conductor cables— 


28 Wee D = 2800) 
a al 2 
900 log), ( : ) + 50 log,, (28 ) 


For 2-core cables— 


a 25 Q 
I= 8 a/ ee 
550 log,, (3 + 50 log, (=) 
a 


For 3-core cables— 


I = 68'7 a 
Nome log, ey + 50 


In addition to the heating effect of the current, upon which the above 
formula is founded, there will be further heating effects due to the eddy current 
losses in the conductor and lead sheath and to dielectric losses, in total from 
6 to 10 per cent. of the C?R loss. 

The following example shows the application of the formula ; 
inch paper insulated cable to following specification :— 

19 x 1°47 mm. copper wires . . diameter = 7:35 
Paper 14 mm. between conductors 


3 X 0°05 square 


: ‘ : = 2135 
Three cores laid up together and wormed . : A = 46-00 
Paper 14 mm. between copper and lead. , Bs = 60°00 
Lead 3°5 mm. thick : : ; : 


Jute serving . k : ; : A . = a) 
Two steel tapes 55 x 1-1 mm. : : ; ; = 75-4 
Jute serving . : = 79°4 
Q = 32°2 sq. mm, 

71 


60 
Da = ae eG ‘4 — 67: 
al 67° 75-4 79°4 = 67-0 mm. 


Destin a ke Oo 


= 95 amperes. 
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Allowing 5 per cent. for the losses in dielectric, lead, etc., we obtain 
90 amperes as the maximum allowable current. 

If I is the allowable current for a single conductor cable, then 0°74 I can be 
taken as the maximum allowable current for the corresponding concentric cable 
and 0°66 I for the corresponding triple concentric cable. 


VoLTAGE Stress IN ALTERNATE CURRENT CABLES. 


If an alternating voltage be applied to an insulated conductor, the fall of 
potential across any concentric layer of the dielectric will be inversely pro- 
portional to the electrostatic capacity of that layer. In the case of single and 
concentric conductor cables, the capacity of any layer of the dielectric is directly 
proportional to the value of the dielectric constant of the dielectric, and inversely 


D 
proportional to the value of log qd? where D is the external and d the internal 
diameter of the layer; therefore, proceeding in layers from the conductor out- 


wards, the value of log 7 decreases in value, and consequently the capacity 


increases, assuming a homogeneous dielectric; the electric stress will therefore 
be a maximum near the conductor and a minimum at the outer surface of the 
dielectric. It follows that in order to use the dielectric economically, the value 


of the dielectric constant ought to decrease as the value of log 4 decreases, so 


that the capacity of each layer be equal, and therefore the electric stress equal 
throughout the dielectric. 

This method of making the capacity of the successive layers equal, known as 
“ orading ” has been worked out by O’Gorman, Jona, Russell and others. 


Taste No. 204.—Die.ecrric Drraits or AN AUTOMOBILE CABLE, 


Russer INsuLATED. 
eee ee 


Radii of the Capacity | Voltage’) ..1 | Dielectric 

; : Layer i + ,| of Layer, Relative (Distribu- Potential Sirecciin 

Dielectric | __ =" ____/Constant| Mier | “Siress | ones | fo War | Volts 
Tnner Outer | per kan. | Volts per 

Conductor. . 0 a ae Ae 34 aa 10000 0 
Pure Rubber; 1 1,5) 2°3 | 0°315 | 1000 | 2510 7490 5020 
- 1fo% 2°0 223: °446 705 1766 5724 3532 

2°0 25 23 “574 550 1378 4346 2756 

Rs 2°5 aya0) 23 *703 450 1127 3219 2254 
Separator .. 3:0 5305) 3°5 1°272 248 622 2597 1244 
, at | 33 | 4:0 | 8-5 | 1-460| 216 | 542 | 2055 | 1084 

. _| 40 | 45 | 8°5 | 1-65 | 191 | 479 | 1576 | 958 

zs 5 4°5 5:0, Be) 1°85 170 427 1149 854 
Jacket d Dig) dso 5:0 Dio 108 271 878 542 
‘ 1. |. 528 6:0 | 3:0.| 3°19 99 | 248 | 630 | 496 

ws ; 6:0 6°5 ye(0) 3°49 90 226 404 452 

| 625. 1.7:0 -| 5:0 |.3°76 84. | Bil) 193 | 2492 

- : 7:0 7°5 5:0 | 4°06 He 193 0 386 

Total =| 3988 


Nore.—This cable broke down at 34,000 volts effective. 
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When the insulation of the conductor consists of various materials having 
various dielectric constants, the distribution of the electric potential can be de- 
termined as shown in Table No. 204, which at the same time shows the waste of 
material in the ordivary type of automobile cable. ‘The capacity of each layer is 
first calculated, and the relative stress determined inyersely proportional to the 
capacity; the total “relative ” stress is then equated to the total voltage and the 
actual dielectric stress determined for each layer. 

Curve No. 66 shows the full of potential, and Curve No. 67 the distribution of 
the dielectric stress of the automobile cable. 

Table No. 205, and Curves Nos. 68 and 69, give the distribution ot potential 
and dielectric stress for the Pirelli exhibition eable working at 100,000 volts; it 
must be remembered that a dielectric stress of 9000 volts per millimetre for india- 
rubber, and 6000 volts per millimetre for paper, is hardly allowable in any com- 
mercial cable, for the factor of safety in the one case is less than 3 and in the 
other slightly more than 3. 


TasBLe No. 205. 


DreLectric Drains or Mussrs. Prreci’s MIAN 
EXHIBITION CABLE. 
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A Capacit 
apes Dielec- 5 a Le Pp ., Dielectric 
Dielectric (a a a gee Layer, Beare ate t > arth Sires 2s 
| Con- Micro- Stress Sas can i Vouk | Volts 
Inner | Outer cpa Fecipiae volts i | a te 
Conductor... | 0 9 m i a -- | 100000 | 0 
Rubber ..| 9 “F655 paGs1 6°13 1000 4470 95530 8940 
” es 9°5 LO + Get 668 918 | 4100 91430 | 8200 
“A ( L07 Patos5 | 6-1 7°00 | 876 | 3910 | 87520 | 7890 
os USS) | aL) | Gl ie ie Sbi al ee Ses | 3720 $3800 7440 
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Extra High Tension Cables —The size of the copper conductor for ordinary 
high and low tension cable is determined by the current required to be trans- 
mitted, or by the allowable or economical drop of potential. In the case of extra 
high tension cables the size of the conductor may also be governed by the 
working pressure, by the safety factor allowed, and by the dielectric used. 

Let BR be the radius over the dielectric in millimetres. 

r be the radius over the conductor in millimetres. 
V be the working pressure in volts. 
S be the maximum allowable dielectric stress in volts per millimetre. 

Then the electric stress at any point distant « millimetres from the centre of 
the conductor will be equal to— 

Vv 


x log « = 
r 


Tf the dielectric be homogeneous, then the electric stress on the dielectric will 
be a maximum at the surface of the conductor, that is, when « = 1, therefore the 
maximum stress will be— 


Vv 
7 loge Bi 
fs 

Therefore the cable must be so proportioned that 


v ant 


R 
ip lofi, 
r 


Vv 
that is Bt ess thatic oe 
a r 


where T = or equal to the thickness in millimetres of a plane sheet of the 


dielectric necessary for the working pressure of V volts. 


Therefore 


therefore, if r is greater than T’, then is will be positive, and as the radius of 


the conductor increases, so the radius over the dielectric must be increased, as 

ig the case with low tension and ordinary high tension cables. If, however, T 

is greater than r, then 38 will be negative, and therefore the radius over the 
dr 


dielectric (R) will decrease as the radius of the conductor is increased until 
P= AN, : 

Therefore, for any given values of the working pressure and maximum allow- 
able dielectric stress, the smallest overall radius will be obtained when 


sees UA 


the radius over the dielectric in this case will be 


R=r(c)-= 271839. 
2582 
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As the radius of the conductor is further increased, so the radius over the 
dielectric will increase, but the quantity of insulating material will not reach its 
minimum value until the radius of the conductor reaches the value r = 1:254 Tas 
shown by Alex Russell (Paper read before the Institution of Electrical Engineers, 
November 14, 1907). As, however, the quantity of sheathing material increases 
with the diameter over the dielectric, therefore the “economical ” radius of the 
conductor lies between T and 1°254 T in value. 

Allowable Stress in Paper Cables.—The safe commercial working pressure for 
any extra high tension cable can be experimentally determined by measuring 
the dielectric losses with increasing voltages. The curve plotted from these 
values shows the relation between dielectric loss and yoltage to be fairly pio- 
portional up to a certain value of the voltage, beyond which the loss increases 
very rapidly. Experiments carried out on a three-core cable with 70 sq. mm. 
conductors insulated with 12:5 mm. of paper copper to copper and copper to lead 
sheath, showed the maximum safe workiug pressure to be approximately 19,000 
volts, from which the maximum stress per mm. is found to be— 


s= v =) eee 3000 volts per mm. 
R 17°6 
r loge — 5°1 log, 
r aul: 


Further tests were carried out on three-core cable with 0°05 sq. in. con- 
ductors insulated with 16 mm. of paper copper to copper and also copper to lead 
sheath, from which the safe working pressure appeared to be 20,000 volts. 
eh ee nee 

3°9 log, 12°9 
ooo 

Numerous breakdown tests on paper insulated cables show the average 
dielectric strength to be 20,000 volts per mm.; therefore, by taking 3000 
volts/mm. as the working pressure, the factor of safety appears to be 6°6. 

The minimum diameter of conductor for impregnated paper cable can now be 


calculated for any working pressure; for example, for a working pressure of 
40,000 volts, the minimum radius of conductor will be 


_ V _ 40,000 


igs) 


ray 


Sesh or IN 


8 3000 


which corresponds approximately to 0°6 sq. in. section. 

If therefore it is required to construct an impregnated paper cable for 
40,000 volts working pressure, the conductor should be given an overall diameter 
of 26°6 millimetres, irrespective of the necessary copper section; this can be 
done by either (i) using a conductor of copper wires of approximately 0°6 square 
inch cross-section, which will be out of the question unless it is required to trans- 
mit 300 to 500 amperes, or (ii) using a conductor of lower conductivity than 
copper, such as aluminium, or (iii) stranding the requisite number of copper or 
aluminium wires round a dummy centre of jute, hemp or like material. The 
method to be adopted will, of course, depend upon the relation between the 
minimum diameter of the conductor and the diameter of the copper strand 
necessary to transmit the required current, and also upon the relative prices of 


copper, aluminium, etc. ‘The dummy centre might be lapped with thick paper, 
then the copper wires stranded on, an : 


d finally the whole covered with a thin 

tube of lead. 
Table No, 206 shows the minimum diame 
pressures calculated for impregnated pap 
approximate area of the conductor strand co 


ters of conductor for various working 
er insulated cables, and also the 
rresponding to these diameters. 
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Taste No. 206—Minimum DIAMETERS OF CONDUCTORS. 


SS 


i D. Diameter of Approximate correspondi 
ee rte Conductor effectual Aiea of era 
: in mm. in sq. in. 

15,000 5°00 10-0 0:093 
20,000 6°66 TSS 0°16 

25,000 8°34 ies 0°25 

30 , 000 10°00 20°0 0°37 

35,000 11°66 23°35 0°50 

40,000 13°30 «+ 26°6 0°62 

45,000 15°00 30°0 0°94 

50,000 16°68 33°4 1:00 


Cn EEE 


Table No. 207 gives the corresponding diameters over the paper insulation 
and also the thicknesses of the dielectric, from which values it appears that 
assuming a factor of safety of 6 to 7, the maximum working pressure allowable 
for single conductor impregnated paper cable is 35,000 to 40,000 volts. This can, 
of course, be increased to 70,000 to 80,000 volts for single phase working, by using 
two single conductor cables having their lead sheaths earthed, the transformers 
feeding the cables being also earthed at their centre points. 


Tapie No. 207.—DimEnsions OF DIELECTRIC. 
ee 


Working Pressure Sen ee Radial Thickness 
in Volts oie of Dielectric, mm. 
15,000 O72 8:60 
20,000 36:2 11°45 
25 , 000 45°4 14°35 
30,000 54°4 17-20 
85,000 63°4 20°05 
40,000 72°38 22°85 
45,000 81°6 25°80 
50,000 90°8 28°70 


pee 


CABLE Drums. 


In cable works it is the usual practice to have standard sizes of drums, at 
least for the larger cables. The dimensions of such a series of drums are given 
in Table No. 208. , 

Table No. 209 gives the manufacturing lengths of cables of various 
diameters, and the drum of the above series on which they would be packed. 

Table No. 210 gives the length of cable of various diameters which can be 
packed on each of the drums in the above series; such a table is useful for 


exceptional cases. 
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Taste No. 208.—Sranparp Caste Drums. 


EEE Eee 


Dimensions in mm. Appr: Siminta go ere 
DRE NR a || eta 
Flange | Body | Width Drum, kilog. kilog. 
| } ae ars « 
| | y s 
ik, 2000 | 1500 | 800 605 45 
inte 1750 | 1250 800 420 - 40 
IIl. 1500 1000 | 800 316 30 
IV. 1250 750 | 800 250 24 
| 


Sa 


Taste No. 209.—Manuracrurine Lenerus oF VARIOUS CABLES, COILED 
ON STANDARD Drums. 


eee 


On Drum I. On Drum II. On Drum IIT, 
Diam. of | Length of Cable Diam. of Length of Cable Diam. of Length of Cable 
Cable, mm. | in metres Cable, mm. in metres Cable, mm, in metres 
82 150 o+ 260 36 485 
81 150 ao 275 35 500 
80 | 150 52 275 3 510 
7S) | 150 Dl 270 33 530 
2S) hy 150 50 77 32 540 
wie 150 49 290 31 660 
76 | 150 48 290 30 670 
WD | 160 47 293 29 725 
74 160 46 | 310 28 725 
Ts | 160 45 Bon 27 885 
72 | 170 44 396 26 93) 
Tell 175 3 | 410 25 | 930 
70 | 175 42 | 420 24 1085 
69 | 175 41 | 430 23 | 1160 
68 | Nie) 40 435 22 1340 
67 175 39 460 21 1420 
660 180 38 460 20 1640 
65 190 37 485 19 1720 
64 | 190 es Woe 18 1950 
63 193 a es 17 2559 
62 260 a | * 16 2917 
61 260 ‘a =. 15 3360 
60 280 Se ed 3 a 
59 280 of oe = 
58 280 be > n é 
57 280 Af be _ 
56 300 ar * ie 
55 300 a . “s “f 
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Taste No. 210.—Leneru or Caste on Drums. 


Diam. | No. of Mean Circumference Length of Cable in Metres 

i Ge a of | Binge i = = ae a Sd 

able, ayers eac ; : 7 

mate | Layer | Re frye | ee | te | ae] av 
10 25 81 5°5 | 4°71-| 8-93 | 8°14 111137 | 9537 |7958 | 6358 
11 22 73 5-47 | 4-68 | 3°90 | 3:11 | 8784 | 7516 | 6263 | 4994 
12 20 67 5:46 | 4-68 | 3°89 | 3°11 | 7316 | 6271 | 5212 | 4167 
13 19 62 5:49 | 4-70 | 3:92 | 3°13 | 6467 | 5536 | 4617 | 3687 
14 17 57 5:46 | 4:67 | 3°89 | 3:10 | 5290 | 4525 | 3769 | 3003 
15 16 54 5:46 | 4°68 | 3°89 | 3°11 | 4717 | 4043 | 3360 | 2687 
16 15 D0 5:46 | 4:68 | 3-89 | 3-11 | 4095 | 3510 | 2917 | 2332 
7 14 47 5°46 | 4°67 | 3°89 | 3°10 | 3592 | 3072 | 2559 | 203 
18 1633 49 5-44 | 4°66 | 3-87 | 3:09 | 8182 | 2726 | 2263 | 1807 
19 133 42 5-49 | 4°70 | 3°92 | 3°13 | 2997 | 2566 | 2140 | 1708 
20 12 40) 5:46 | 4°68 | 3-89 | 3°11 | 2620 | 2246 | 1867 | 1492 
21 11 38 5:44 | 4-65 | 3°86 | 3°08 | 2273 | 1943 | 1613 | 1287 
22 11 36 5:47 | 4°68 | 3°90 | 3°11 | 2166 | 1858 | 1544 | 1231 
23 10 35 5:43 | 4°65 | 3°86 | 3-08 | 1900 | 1627 | 1351 | 1078 
24 10 33 5:46 | 4:68 | 3°89 | 8:11 | 1801 | 1544 | 1283 | 1026 
25 10 32 o°5 4°71 | 3:93 | 3°14 | 1760 | 1507 | 1257 | 1004 
26 9 31 5:44 | 4:66 | 3:87 | 8:09 | 1517 | 1300 | 1079 862 
27 s) 30 5-47 | 4:69 | 3:90 | 3°12 | 1476 | 1266 | 1053 842 
28 8 28 5:41 | 4°63 | 3°84 | 3:06 | 1211 | 1037 | 860 685 
29 8 28 5-44 | 4-65 | 3°87 | 3°08 | 1218 | 1041 | 866 689 
30 8 27 5:46 | 4°68 | 3°89 | 3-11 | 1179 | 1910 | 840) 671 
31 8 26 DEA As TU oeoe \ooko 14 977 | 815 651 
32 fl 25 5°41 | 4°63 | 3°84 | 3°06 946 810 | 672 535 
33 Fh 24 5:44 | 4°65 | 3:87 | 3°08 | 913 | 781 | 650) 517 
34 ie 23 5°46 | 4°67 | 8°88 | 3-10 879 751 | 624 499 
35 7h 23 D248 1 4°69 | 3°90 | 3°12 882 795 | 627 502 
36 6 22 5-39 | 4°69 | 3:81 | 3:03 771 619 | 502 399 
3 6 21 5°41 | 4°62 | 3°84 | 3:05 | 681 | 582] 484) 384 
38 6 21 5°43 | 4-64 | 3-85 | 3:07 | 684 | 584| 485 | 386 
3g 6 20 5-44 | 4°65 | 3°87 | 3°08 | 652 | 558) 464) 369 
40, 6 20 5:46 | 4:68 | 3°89 | 3°10 659 561 | 466 872 
Al 6 19 5-48 | 4°69 | 3°91 | 3:12 | 624) 534) 445 | 355 
42 5 19) 5:37 | 4°58 | 8°79 | 8°01 | 510 | 435 | 360| 285 
43 5 18 5:39 | 4°60 | 3°81 | 3°03 485 414 | 342 272 
44 3) 18 5:40 | 4°61 | 3°83 | 3°05 | 486 | 434) 344) 274 
45 5 18 5:42 | 4°68 | 8°84 | 8°06 | 487-| 416) 345) 275 
46 5 IMG 5-43 | 4°64 | 3°86 | 3:07 | 451 | 394) 328) 260 
se ) Ly 5-44 | 4°66 | 3°87 | 3:09 | 462] 396] 338) 262 
48 3) 16 5-46 | 4°68 | 3°89 | 3°10 | 436 | 374 | 311) 248 
49 5 16 Dea O9nleas 90 om Le 437 yay |) oils 249 
50 5) 16 5-49-| 4°71 | 3°98 | 8°14] 487 | 376 | 314) 251 
51 4 15 5°35 | 4°56 | 3°78 | 2°99 | 321) 273 | 226) 179 
52 4 15 5°36 | 4°57 | 3°79 | 3°00 | 321 274 | 227) 180 
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TasLe No. 210.—LEeNeruH or CaBLE on Drums—continued. 


Diam. No. of Mean Circumference | Length of Cable in Metres 
: of No. of _— in |_ = -—— —-]- a — 
mone || ase | ie |e ae ee | ee ee 
—— - = | ot | a ‘i wa a 
53 4 o> || 5538 4°59 | 3-80 | 3-02 | 322 | 275 7) 228 eLen 
54 4 15 | 5°38 | 4:60 | 3-81 | 3°03 | 3822 | 276 | 228 | 181 
55 4 14 | 5°40 | 4°61 | 3-83 | 3:04 | 302 | 258 | 214 | 170 
56 4 14 5°41 | 4°62 | 3-84 | 3-05 | 3802 | 258 | 215 | 170 
at +t 14 5°42 | 4°64 | 3°86 | 3-07 | 368 | 259 | 216 | 171 
58 4 13 5°43 | 4°65 | 3°86 | 3°08 | 304 | 260 | 216 | 172 
59 4 13 5°43 | 4°66 | 3-88 | 3:09 | 282 | 242 | 201 | 160 
60 4 3 5°46 | 4°68 | 3°89 | 3-10 | 283 | 243 | 202 | 161 
61 4 13 | 5-47 | 4-69 | 3-90 | 83-12 | 284 | 243 | 202 | 162 
62 4 13 | 9°48 | 4°70 | 3-91 | 3-13 | 284 | 244 | 903 | 162 
63 3 12 9°33 | 4°52 | 3-73 | 2-94] 191 | 162 | 134 | 105 
64 3 12 5°31 | 4°52 | 8°74 | 2-95 191 | 162 134 | 106 
65 3 12 | 5°32 | 4°53 | 8-75 | 2-96 | 191 | 163 | 135 106 
66 3 12 9°33 | 4°54 | 3-76 | 2:97 | 191 | 163 | 135 106 
67 3 12 | 5°34 | 4°55 | 3-77 | 2-98 | 192 | 163 | 135 | 107 
68 3 11 0°35 | 4°56 | 3°78 | 2°99 | 176 | 150 | 194 98 
69 3 11 9°35 | 4°57 | 3°78 | 3-00 | 176 | 150 | 124 | 99 
70 3 TS be 36 4°58 | 3°79 | 3:01 t. E26 | 151 125 99 
71 2 11 9°37 | 4°59 | 3°80 | 3°02 | 177 151 125 99 
72 3 11 9°38 4°60 | 3°81 bos Os | SL7ie 151 125 99 
73 3) 11 5°39 | 4°61 | 3-89 | 3°04] 177 | 152 | 1261 100 
74 3 10 | 5:40 | 4°62 : 3°83 | 3°05 |. 162 4) 18 114 91 
75 3 10 | 5-41 | 4°63 | 3-84] 3-06 | 162 | 198 | 115 | 91 
76 3 10 0°42 | 4°64 | 3°85 | 8-07 | 162 139 115 92 
Teel 3 10 0°43 | 4°65 | 3°86 | 3-08 | 162 139 | 115 92 
78 3 10 | 5:44 | 4°65 | 3-87 3°09 | 168 139 | 116 92 
719 3 10 5°45 | 4:66 | 3°88 S709 T68s 139s ite 92 
80 3 10 2°46 | 4°67 | 8°89 | 3-10 | 168 | 140 116 | 99 
81 S 9 re pall # Be 30 a 148 a a 58 
82 3 9 5°48 hatha a 148 as a 4é 
83 3 2 ho SON et ee he 128 ieee 5 hae 
84 2 9 O23 Sere) Bae BG 92 nf ~ ae 
85 2 ] 5:24 Sis is sis 92 ai a as 
86 2 ) 5°25 ea te oe 92 vif oy ae 
87 2 9 D2) am owes 92 ae a a 
See Ee EE eee 
CONVERSIONS. 


Millimetres to inches oe oe aD See Table No. 105, page 210. 
Inches to millimetres o's a is See Table No. 6, page 55. 
Square millimetres to square inches = See Table No. 2, page 24, 
Square inches to squure millimetres ae See Table No. 1, page 2. 
Circumferences of Circles .. Bb oh See Table No. 86, page 181. 
Areas of Circles... aM manos 58 See Table No. 60, page 137. 


THEIR CONSTRUCTION AND GOST. 495 


Tasie No. 211.—Yarps ro Merres. 


Yards Metres Yards Metres Yards Metres Yards Metres 
1 0-914 26 23-774. ay 46° 634 76 69° 494 
2. 1°829 27 24-688 52 47-548 7 70°408 
33 2°743 28 25-603 53 48-463 78 71 322, 
4 3°658 29 26°517 54 49°377 TY) T2200 
5 4°572 30 27°482 5y5) 50° 291 80 Weasenlayl 
6 5°486 31 28°346 56 51-206 81 74° 066 
7 6°401 32 29-260 57 52-120 82 74°980 
8 7°315 33 30°175 58 53° 035 83 75° 894 
9 8-229 34 31-089 59 53°949 84 76°809 

10 9°144 35 32-004 60 54-863 85 77°723 
11 10-058 36 32°918 61 YESS FTES) 86 78° 637 
12 10°973 37 33° 832 62 56° 692 87 79° 552 
13 11°887 38 34° 747 63 PUT 88 80°466 
14 12-801 39 35° 661 64 58°521 89 81°381 
Ne 1se716 40 36°576 65 59° 435 90 82° 295 
16 14°630 41 37° 490 66 60°350 Hl 83° 209 
iW7p 15°545 42 38° 404 67 61° 264 92 84:°124 
18 16-459 43 39" 319 68 62-178 93 85° 038 
19 17°373 44 40°23 69 63-093 94: 85°953 
20 18° 288 45 41-147 70 64° 007 95 86° 867 
21 19° 202 46 42-062 71 64:°922 96 87°781 
22 20°117 47 42°976 72 65° 836 97 88-696 
23 21-031 48 43°891 73 66° 750 98 89°610 
24 21-945 49 44-805 74 67° 665 99 90°525 
25 22-860 50 45-719 10 68°579 100 91°439 


eee "_—_—_—,, ova 
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TaBLe No. 212.—Merres To Yarps. 


__ 


Metres Yards Metres Yards Metres Yards Metres Yards 
1 1-094 26 | 28-434 51 | 55-775 76 83-115 
2 2-188 27 29-528 52 | 56-868 77 84-209 
3 3° 281 28 | 30°62] 53 | 57-962 78 | 85-302 
4 4-374 29 81-715 54 | 59-055 79 | 86:396 
5 5:468 30 | 32-809 55 | 60-149 80 87-490 
6 6° 562 31 | 33:902 56 | .61°243 81 88-583 
7 7°655 32 | 34:996 57 62-336 82 89-677 
8 | 8-749 33 | 36-089 58 | 63-4380 83 90°770 
9 9°843 34 | 37:°183 59 | 64°524 S4 91-864 
10 10° 936 35 38:277 60 | 65°617 85 92-958 
11 12-030 36 39-370 GL) 4 66"717 86 94-051 
12 13-128 37 | 40-464 62 67° 804 87 95°145 
13 | 14-217 38 | 41°558 63 | 68-898 88 | 96:239 
14 15°311 89 | 42-651 64 69°992 89 97-332 
15 16-404 40 |. 48°745 65 | 71-085 90 98: 426 
16 17°498 41 | 44-83 66° | 72179 91 | 99-519 
yi 18°59] 42 | 45°939 e 73-272 92 | 100°613 
18 19-685 43 47-026 68 74°366 93 | 101-707 
19 20°779 44 48-119 69 75°460 94 102-800 
20 21° 872 45 |*49-918 70 76°558 95 103° 894 
21 23:°966 46 50-306 Th 77°647 96 | 104-987 
22 24-060 47 51-400 72 78°741 97 | 106-081 
23 25°153 48 52-494 73 79° 834 98 107°175 
24 26° 247 49 58°587 74 80°928 99 108-268 
25 27-340 50 54°68) 75 82-021 100 | 109-362 
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Taste No. 213.—Lz. to KinogramMes. 


ee 

: Lb. Kilog. Lb. Kilog. Lb. KKilog, 

it 0° 26 tee O33 51 2a 133 76 34°473 

oy) 0: 27 12°247 ay 23°587 a 34°927 

3 ife 28 12°701 D3 24-040) 78 35-380 
4 1: 299 | 13°154 54 24-494. 79 35°83 

5 ae SU LaTO0S 55 | 24-948 80 | 36°287 

6 Jae 3 14°061 D6, i 2ordi01 Sle 36-741 

7 ayP Bo, A We 15 D7 | 2arso0 Va) eaiy/ealteh) 

8 oir Oe 14°969 58 | 26°308 83, J) 377648 

8) 4° 34 15°422 59 26°762 St ierss oO? 

4° B5 15°876 60 DH Nae 85 | 88°555 

4: 36 16°329 61 27° 669 86 39° 009 

5s 37 16°783 62 28°123 87 39°463 

Ay? 38 L236 63 28°576 88 39°916 

6 89 17° 690 64 29-030 89 | 40°370 

6° 40, 18°144 65 29°483 90 | 40°823 

fae 41 18°597 66 29° 937 SHES | Sats 

ie 42 19-051 67 30°391 92 41°731 

8: 438 | 19°504 68 30° 844 9 42°184 

8° 44 19-958 69 31-°298 94 42-638 

Ge 45 20°412 70 31°751 95 43° 091 

Ge 46 | 20°865 Hal 82-205 96 43-545 

Or 47 21°319 U2, 32°659 97 43°998 

10° 48 21°772 13 sas 98 44-452 

49 22°226 74. 33° 566 99 44° 906 

50 22680 75 34°019 LOO 45°359 
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TasLe No. 214.—KinogramMeEs To LB. 


Kilog. Lb. Kilog. Lb. Kilog. | Lb. Kilog. Lb. 
if 2°205 26 57°320 51 | 112°436 76 167°551 
2 4°409 27 59° 525 52 | 114-640 rat 169°756 
3 6°614 28 61-729 oo Ue ate S45 78 171°960 
4 8°818 29 63°934 54 119°049 73 174°165 
5 11:023 30 66°139 5d 121° 254 80 176°370 
6 13°228 31 68°343 56 123°459 81 178°574 
vii 15°432 32> | .70°548 57 125-663 82 180°779 
8 17°637 ao |)  t2ewor 58 127-868 83 182-983 
9 19-842 3 74:957 59 | 130°073 S4 185°118: 
10 22° 046 a 77-162 60 132°277 85 187°393 
11 24°251 36 79°366 ol 134°482 S86 189-597 
12 26°455 37 $1-571 62 | 1386°486 S7 191-802 
13 28°660 3 83° 776 63 138 -s91 8s 194-010 
1+ 30 865 Soe 85° 980 64 | 141-096 89 196°211 
13 | 33° 069 40 88-185 65 143°300 90 | 198:416 
16 35° 274 41 20°389 66 145°505 91 | 200°620 
UGE 37°479 42 | 92-594 67 147-710 92 | 202°825 
18 39° 683 437°) 94°799 68 | 149°914 93 | 205-030 
19 41°888 44 | 97°003 (ots | fea pein I Re) 94 207 - 284 
20 44° 092 45 99-208 70 | 154:323 95 209-439 
21 46°297 46 | 101413 71 156°528 96 211°644 
22 48-502 479) 1038617 72 158°733 97 213°848 
23 50° 706 . 48 105°822 73 ~160°937 98 216°0538 
24 52°911 49 108° 026 74 163°142 99 218°275 
ae ao° L115 50 110-231 le 165°347 100 220-462 


———————— ees 


Taste No. 215.—Pressurn, 


SS 


Atmo- 4 
spheres Lb. per sq. in. Lb. per sq. ft. Kilog. per sq. m. Feet of Water 
1 WES 2116 10333 33°9 
2 29-4 4233 20666 67°8 
3 44°] 6349 30999 LOM 
4 08°8 8465 41332 135°6 
5 73°5 10581 51665 169°5 
6 §8°2 12698 61998 203°4 
7 102°9 | 14814 72331 237°3 
8 117-6 16930 82664 271°2 
9 132°3 | 19047 92997 305°1 
10 147°8 21163 103330 339-0 


Oe 
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TasLe No. 216. 
No | Square | Cube | pane Cube Root sta Diam ae ce 
; al ie NES NED rs u or “e 

0 0 | 0  0°0000 | 0-0000 x 0-0 | 0-000 | 0+0000 
1 | 1 | 1:0000 | 1-0000 | 1-00000 OFT 0°314 0°0079 
2 4 8 | 1°4142 | 1-2599 | 0:50000 2 0°628 0-0314 
3 9 27 NW eta 2l |) 124429) 0esa500 3 0:942 0: 0707 
4 16 64 | 2°0000 | 1-5874 | 0:°25000 4 1-257 0°1257 
5 25 125 2°2361 | 1°7100 | 0°20000 5 iayAt 01964 
6 36 216 | 2°4495 | 1:8171 | 0:°16667 6 1°885 0° 2827 
of 49 343 2°6458 | 1°9129 | 0-14286 7 22199 03848 
8 64 $12 2°8284 | 2°0000 | 0°12500 8 2:°513 0°5026 
9 81 729 8:0000 | 2:0801 | O:11111 9 2°827 0° 6362 
10 100 1000 3°1623 | 2:1544 | 0:10000 1/910) 3°142 0° 7854 
11 121 1331 3°3166 | 2°2240 | 0°09091 1 8:°456 | 0°9503 
12 144 1728 3°4641 | 2° 289f | 0-083338 2 3°770 PT3i0 
13 169 2197 3°6056 | 2°3513 | 0°07692 3 4° 084 1°3273 
14 196 2744 3°7417 | 2°4101 | 0°07143 4 4-398 1°5394 
15) 225 3375 3°8730 | 2°4662 | 0-06667 5 4°712 ilOrdeyfl 
16 256 4096 4°0000 | 2°5198 | 0°06250 6 5°027 2°0106 
iy 289 4913 4:1231 | 25713 | 0°05882 7 5°341 2° 2698 
18 324 5832 4°2496 | 2°6207 | 0°05556 8 5°655 2°5447 
19 361 6859 4°3589 | 26684 | 0°05263 ) o2969 2°8353 
20 400 8000 4°4721 | 2~7144 | 0:05000 2°0 6°283 3°1416 
24 441 9261 4-5826 | 2°7589 | 0°04762 1 6°597 3° 4636 
22 484 10648 4°6904 | 2°8020 | 0°04545 2 6°912 3°8013 
23 529 12167 4°7958 | 2°8439 | 0:04348 3 7° 226 4°1548 
24 576 13824 4°8990 | 2°8845 | 0:04167 4 7° 540 4°5239 
25 625 15625 5:0000 | 2°9240 | 0:04000 5) 7° 854 4°9087 
26 676 17576 5:0990 | 2°9625 | 0:03846 6 8-168 5*3093 
27 729 19683 51962 | 3°0000 | 0:03704 ai 8-482 5 "7256 
28 784 21952 5*2915 | 3°0366 | 0:03571 8 8°796 6° 1575 
29 841 24389 5-3852 | 3°0723 | 0°03448 ¢) Sosa bit 6° 6052 
30 900 27000 5:°4772 | 3°1072 | 0°03333 3°0 9°425 7° 0686 
Bul 961 29791 5:5678 | 3°1414 | 0°03226 1 9-739 7° 5477 
82 | 1024 | 32768 | 5°6569 | 3°1748 | 0°03125 2 | 10°05 8° 0425 
33 | 1089 35937 5:7446 | 3°2075 | 0-03030 aot Hee} 8 5580 
34 | 1156 39804 | 5°8310 | 3°2396 | 0:02941 4 | 10°68 9° 0792 
835 | 1225 42875 5:°9161 | 3:2711 | 0°02857 fa) |) TL oCOXO 9°6211 
36 | 1296 46656 6:0000 | 8°3019 | 0:02778 () beep) os 1790 

87 | 1869 50653 60828 | 3°3322 | 0°02703 eee Zoe LOE 7e0.2 

88 | 1444 54872 6°1644 | 3°3620 | 0°02632 8 | 11°94 11°341 

39 | 1521 59319 | 6°2450 | 3°3912 | 0:02564 9 | 12°25 11° 946 

40 | 1600 64000 | 6° 3246 | 3°4200 | 0°02500 4°0 | 12°57 12°566 


430 


Square 
a2 


1681 
1764 
1849 
1936 
2025 


2116 
2209 
2304 
2401 
2500 


2601 
2704 
2809 
2916 
3025 


3136 
8249 
3364 
3481 
3600 


3721 
38844 
3969 
4096, 
4225 


4356 
4489 
4624 
4761 
4900 


5041 
5184 
5329 
5476 
5625 


9776 
5929 
6OS4 
6241 
6400 


CABLES 


No. 216—continued. 


68921 
74088 


125000 


32651 
140608 
148877 
157464 


166375 


175616 
185193 
195112 
205379 
216000 


226981 


238328 
250047 
262144 
274625 


287496 
3007638 
d14432 
328509 


343000 


357911 
373248 
Bsgol7 
405224 
421875 


438976 
456533 
474552 
493039 
512000 


| 6 
| 6 


oe 
| 6° 


mnm~I~I~I 


DAnmnmnm 


ELECTRIC 
TABLE 
Square Cube 
Root Root 
ve | Xe 
-4031 | 3:4482 
“4807 3°4760 
dOT+ 3° D084 
63382 Oe aes 
6°7082 | 3:°5569 
6°7823 3° S830 
6°8557 3°6088 
6° 9282 3° 6342 
7°0000  3°6593 
70711 | 383-6840 
7°1414 | 3-7084 
(27 10R | Sloe 
7°2801 | 3°7563 
7°3485 | 38-7798 
7°4162 | 3:8030 
7°4833 | 8°8259 
7°5498 | 38485 
776158 | 383-8709 
76811 378930 
7° 7460 3°9149 


“S102 
“8740 
9378 
“0000 
“0628 


“1240 
“1854 
“2462 
*3066 
3666 


“4261 
“4853 
“O440 

“6028 
“66038 


“7178 


a 


“7790 
“8318 
“8882 


“9443 


| 


SSE a a SS a a Se CC 


“9791 
“0000. 
0207 


0412 
“0615 
“0817 


1016 


“1213 


“1408 
*1602 
Sil} 
“1983 
*2172 


*2358 
+2543 
*2727 
“2908 
“3089 


Reciprocal 


I 
x 


)* 02439 
“02581 
02326 
* 02273 
* 02222 


“02174 
*02128 
-02083 
“02041 
-02000 


“01961 
*01923 
*01887 

-01852 
“O1818 


*01786 
“01754 
“01724 
“01695 
*O1667 


-01639 
“01613 
*01587 
*01563 
‘01538 


“01515 
~01493 
“01471 
“O1449 
*01429 


“01408 
“01389 
“01370 
“O1351 
01333 


0-01316 


“01299 
*01282 
“01266 
01250 


Diam. 
d 


“I 


wo 


SONnNS SONnIG 


SONI 


SCOM-10 on oy DO 


StH Co hoe 


Ct G2 No 


Ore WI 


Cireum- | Area of 
Circle 


ference of 
Circle 


wd 


12°88 
13> £9 
1S 


” 


THEIR CONSTRUCTION AND COST. 


Taste No. 


Square 


we 


6561 
8724 
6889 
7056 
7225 


7396 
7569 
T7144 
7921 
8100 


8281 
8464 
8649 
8836 
9025 


9216 
9409 
9604 
9801 
10000 


10201 
10404 
10609 
10816 
11025 


11236 
11449 
11664 
11881 
12100 


12321 
(2544 
12769 
12996 
18225 


13456 
13689 
13924 
14161 
14400 


Cube 
as 


581441 
551368 
STI787 
592704 
614125 


636056 


658503 
681472 
704969 
729000 


753571 
778688 
804357 
830584 


RIQ7R 


897379 


884736 
912673 
941192 
970299 
1000000 


1020301 
1061208 
1092727 
1124864 
1157625 


1191016 
1225043 
1259712 
1295029 
1531000 


1567631 
1404928 
1442897 
1481544 
1520875 


1560896 
1601613 
1643032 
1685159 
1728000 


Square | 
Root | 


Vx 


2736 
“B2a74 
“3808 

“4340 
-4868 


“93894 
“D917 
6437 
“6954 


9° 7468 


“7980 
9° 8489 
378995 
“9499 
“0000 


*0499 
“0995 
“1489 
“1980 
“2470 


-2956 
-3441 
+3923 
°4403 
“4881 


5357 | 
“5830 

“6301 
‘6771 
*7238 


“7703 
*8167 
*8628 
*9087 
“9945 


| 


| 


+0000 
“0554 
1104 
1652 
“2195 


Cube 
Root | 


3/ 
Ne 


3267 
“3445 
Eel | 
“3795 


3968 


HS HS eS HS 


*4140 
4310 
“4480 
“4647 
*4814 


“4979 
*5144 
“5307 
+5468 
-5629 


PPP BRE BR ip 


“5789 
“5947 
“6104 
*6261 
*6416 


AR RD 


*6570 
°6723 
*6875 
“7027 
uae 


*7326 
*TAT5 
W622 
*7769 
“7914 


PPP RE PR 


“8059 
8203 
“$346 
“8488 
*8629 


8770 
*8910 
“9049 
4.-9187 
4°9324 


PPI RR RR 


| Reciprocal | 
P | Diam. 


| 0-01190 


216—contiuued. 


1 
| 


0°01235 


0° 01220 
0° 01205 


0-O1176 | 


| 001163 


0-01149 
0-01136 
0-01124 
0-O1111 


0° 01099 
0° 01087 
0° 01075 
0° 01064 
0° 01053 


0° 01042 
001031 
0°01020 
0° OLO010 
0-01000 


0° 00990 
0° 00980 
0° 00971 
0° 00962 
0° 00952 


0° 00943 
0° 00935 
0° 00926 
0° 00917 
0° 00909 


0° 00901 
0° 00898 
0° 00885 
0° 00877 
0- 00870 


0° 00862 
0° 00855 
0- 00847 
0- 00840 
0° 00833 


ad 


omRwre | 


ile) 
nelle oN Ger) 


OTH to bo 


ovals 


10° 


oR CN 


©) GO ~1 02 


pike 


SO O-~10> OUR 2 be 


— 
bo 


431 


Circum- | Area of 


ferenceof| Circle 
Circle TT 49 
| a2 
7b 4 
25°45 | 51-530 
25°76 | -52°810 


26°08 54-106 
26°39 | 55:418 
26°70 | 56°745 


27°02 58° 088 
27°33 Bie ae 
27°65 60° 821 
27°96 62° 211 
28°27 63° 617 


28°59 | 65-039 
28°90 | 66-476 
29°22 | 67-929 
29°53) | 692398 
29°85 | 70°882 


30°16 72°382 
30°47 73° 898 
30°79 75° 430 
Al GK) 16° 977 
31°42 78 +540 


aL 73 80-118 
32°04 81°713 


32°36 83° 323 
32°67 84°949 
82°99 86° 590 
33°30 88° 247 
33°62 89°920 
33°93 91-609 
34°24 937313 
B4°56 95° 033 
34°87 | 96°769 
aye IS) Story AU) 
35°50 | 100°287 
85°81 | 102-070 
36°13 | 108-869 


432 


ELECTRIC CABLES 


TasLe No. 216—continued. 


14641 
14884 
15129 
15376 
15625 


15876 
16129 
16384 
16641 
16900 


17161 
17424 
17689 
17956 
18225 


18496 
18769 
19044 
19321 
19600 


19881 
20164 
20449 
20736 
21025 


21316 
21609 
21904 
22201 
22500 


22801 
23104 
23409 
23716 
24.025 


24336 
24649 
24.964 
25281 
25600 


| 1953125 


1771561 


1815848 
1860867 
1906624 


2000376 
2048383 
2097152 
2146689 
2197000 


2248091 
2299968 
2352637 
2406104 
2460375 


2515456 
2571353 
2628072 
2685619 
2744000 


2803221 
2863288 
2924207 
2985984 
3048625 


3112136 
3176523 
3241792 
3307949 
3379000 


3442951 
3511808 
3581577 
3652264 
3723875 


3796416 
3869893 
3944312 
4019679 
4096000 


| Diam. 


| 


a 


12° 


Square Cube | Reciprocal 
Root Root 1 
NED Ne i= 

eee | =a 

11:0000 4:9461 | 0-00826 
11°0454 4-°9597 | 0:00820 
11:°0905 | 4:9732 0-00813 
11°1355 4:9866 0-00806 
11-1803 | 5:0000 | 0:00800 
11-2250 | 5-0133 | 0:00794 
11-2694 | 5°0265 | 0-00787 
11°3137 | 5:0397 | 0-00781 
11°3578 | 5-0528 | 0-00775 
11-4018 | 5-065&8 | 0-00769" 
11:4455 | 5°0788 | 0:007638 
11°4891 | 5-0916 | 0:00758 
11-5326 | 5-1045 | 0:00752 
11°5758 | 5:1172 | 0-00746 
11°6190 | 5:1299 | 0°00741 
11°6619 | 5-1426 | 0-00735 
11:7047 | 5:1551 | 0°00730 
11-7473 | 5°1676 | 0-00725 
11-7898 | 5:1801 | 0:00719 
11-8822 | 5-1925 | 0:00714 
11-8743 | 5°2048 | 0-00709 
11°9164 | 5-2171 | 0-00704 
11°9583 | 5-2298 | 0-00699 
12-0000 | 5+2415 | 0-00694 
12-0416 | 5+2536 | 0:00690 
12-0830 | 5:2656 | 0-00685 
12:1244 | 5:2776 | 0:00680 
12-1655 | 5:2896 | 0:00676 
12-2066 | 5:3015 | 0:00671 
12-2474 | 5:3138 | 000667 
12-2882 | 5°3251 | 0-00662 
12°3288 | 5:3368 | 0-00658 
12-3698 | 5:3485 | 0-00654 
12-4097 53601 | 0:00649 
12°4499 | 5-3717 | 0-00645 
12-4900 | 5:3832 | 0-00641 
12-5300 | 5:3947 | 0-00637 
12-5698 | 5:4061 | 0:00633 
12-6095 | 5°4175 | 0-00629 
12-6491 | 5:4288 | 0-00625 


a 
oO 


13° 


14- 


15° 


SOMO oRWNH 


oO M10 


ocoon~a1d Orme Ooh 


(Belle oS ier) Ore oo bore 


Or 02 De 


Circum- 
ference of 
Circle 
aa 


i Area of 
Circle 


THEIR CONSTRUCTION AND COST. 


TasLe No. 216—continued. 


433 


he ates & : | Greco Ag 
No. | Square | Cube Spe ie | Bee | Diam. pele of) ‘Girelo : 
x x2 x3 I ee Ne r | cy | Pies | 12 
| 
161 | 25921 | 4173281 | 12-6886 | 5:4401 | 0°00621 | 16-1 “50°58 | 203-58 
162 | 26244 | 4251528 | 12-7279 | 5-4514 | 0°00617 | 2 | 50°89 | 206-12 
163 | 26569 | 4330747 | 12-7671 | 5°4626 | 0°00613 | 3 | 51°21 | 208-67 
164 | 26896 | 4410944 | 12-8062 | 5°4737 0-00610 | 4 | 51°52 | 211-24 
165 | 27225 | 4492125 | 12-8452 5°4848  0°00606 5 | 51°84 | 213°82 
166 | 27556 | 4574296 | 12-8841 | 54959 | 0:00602 6 | 52°15 | 216-42 
167 | 27889 | 4657463 | 12-9228 | 5-5069 | 0-00599 | 7 | 52°46 | 219°04 
168 | 28224 | 4741632 | 12-9615 | 5°5178 | 0°00595 | 8 | 52°78 | 221-67 
169 | 28561 | 4826802 | 13-0000 | 5°5288 | 0:00592 9 | 58-09 | 224-32 
170 | 28900 | 4913000 | 13-0384 | 5°5397 | 0°00588 17-0 | 53°41 | 226-98 
| 
171 | 29241 | 5000211 | 13-0767 | 5-5505 | 0°00585 1 | 53°72 | 229-66 
172 | 29584 | 5088448 | 13:1149 | 5°5613 | 0-°00581 2 | 94°04 | 232-35 
173 | 29929 | 5177717 | 13°1529 | 5-5721 | 0:00578 3 94°35 | 235-06 
174 | 30276 | 5268024 | 13-1909 | 5°5828 | 0:00575 4 | 54°66 | 237-79 
175 | 30625 | 5359375 | 138°2288 | 5-5934 | 0°00571 5 | 04°98 | 240-53 
176 | 30976 | 5451776 | 13-2665 | 5°6041 | 0°00568 6 | 55°29 | 2438-28 
177 | 31329 | 5545233 | 18°3341 | 5°6147 | 0-00565 7 | 55°61 | 246-06 
178 | 31684 | 5639752 | 13°3417 | 5°6252 | 0°00562 8 | 55°92 | 248-85 
179 | “32041 | 5735339 | 13°3791 | 5°6357 | 0-00559 91562236251 °60 
180 | 32400 | 5832000 | 13°4164 | 5:6462 | 0°00556 | 18-0 | 56°55 | 254-47 
181 | 32761 | 5929741 | 13°4536°| 5:6567 | 0°00552 1 | 56°86 | 257-30 
182 | 33124 | 6028568 3°4907 | 5°6671 | 0:°00549 2 | 57°18 | 260-16 
183 | 338489 | 6128487 | 13°5277 | 5°6774 | 0°10546 3 | 57°49 | 263-02 
184 | 338856 | 6229504 | 13°5647 | 5°6877 | 0-00543 4 | 57°81 | 265-90 
185 | 34225 | 6331625 | 13°6015 | 5°6980 | 0-00541 5 | 58-12) | 268-80 
186 | 34596 | 6484856 | 13°6382 | 5°7083 | 0°00588 6 | 98°43 | 271-72 
187 | 34969 | 6539203 | 13°6748 | 5°7185 | 0°00535 Ti 08°75) | 27465 
188 | 35344 | 6644672 | 13-7113 | 5°7287 | 0°00532 8 | 59°06 | 277-59 
189 | 85721 | 6751269 | 13°7477 | 5°7388 | 0:00529 9 | 59°38 | 280-55 
190 | 36100 | 6859000 | 13-7840 | 5°7489 | 0°00526 | 19°0 | 59°69 | 283°538 
191 | 36481 | 6967871 | 13°8203 | 5°7580 | 6-00524 1 | 60°00 | 286°52 
192 | 386864 | 7077888 | 13°8564 | 5°7690 | 0°00521 21 60"329\ 289° 53 
198 | 37249 | 7189057 | 13°8924 | 5-7790 | 0-00518 3 | 60°63 | 292°55 
194 | 37636 | 7301384 | 13-9284 | 5°7890 | 0°00515 4 | 60°95 | 295:59 
195 | 38025 | 7414875 | 13-9642 | 5-7989 | 0°00513 5 | 61°26 | 298-65 
196 | 38416 | 7529536 | 14-0000 | 5-8088 | 0:00510 6 | 61°58 | 301-72 
197 | 38809 | 7645373 | 14:0357 | 5°8186 | 9°00508 1) 61289 304781 
198 | 39204 | 7762392 | 14-0712 | 5:8285 | 0:00505 8 | 62°20 | 307-91 
199 | 39601 | 7880599 | 14°1067 | 5°8383 | 0°00503 9 | 62°52 | 311-03 
200 | 40000 | 8000000 | 14°1421 | 5°8480 | 0°00500 | 20°0 | 62°83 | 314-16 


ELECTRIC CABLES 


TABLE No. 216—continued. 


No Square Cube 
x x2 as 
| 4 
201 40401 | 8120601 
202 40804 | 8242408 
203 | 41209 | 8365427 | 
204 | 41616 | 8489664 
205 | 42025 | 8615125 
206| 42436 | 8741816 
207 | 42819 | 8869743 
208 | 43264 | 8998912 
209 43681 91293823 
210 | 44100 | 9261000 
| 
211 | 44521 | 9393931 
212| 44944 | 9528128 
213 | 45369 | 9663597 
214 | 45796 | 9800344 
215 | 46225 | 9938875 
216 | 46656 | 10077696 
217 | 47089 | 10218313 
218 | 47524 | 10360232 
219 | 47961 | 10503459 
220 | 48400 | 10648000 
221 | 48841 | 10793861 
222 | 49284 | 10941048 
223 | 49729 | 11089567 
294 | 50176 | 11239424 
995 | 50625 | 11890625 
226 | 51076 | 11543176 
227 | 51529 | 11697088 
228 | 51984 | 11852352 
229 | 52441 | 12008989 
230 52900 12167000 
231 | 58361 | 12326391 
232 | 58824 | 12487168 
933 | 54289 | 12649337 
234 | 54756 | 12812904 
235 | 55225 | 12977875 
236 | 55696 | 13144256 
237 | 56169 | 13312053 
238 | 56644 | 13481272 
239 | 57121 | 13651919 
240 | 57600 | 13824000 


Square 


al eet tf 


Root 


“6287 
-6629 


*6969 
+7309 


“9666 
9° 0000 


“0333 


“0665 | 
*0997 | 


SZ 
“1658 


*1987 
SOLS 
+2643 
*2971 
*38297 


+3623 
“R948 
4272 
“4596 
74919 


“7648 | 


Cube | Rectprocal | nism, lreronce off Cielo 

aoe ut a 7 GarcleM an 12 

a/x a | od es 
5°8578 | 0°00498 | 20-1 | 63°15 | 317°3 
5°8675 000495 2 | 63°46 | 320-47 
5-8771 | 000493 3163-779) 32375 
5°8868 0-00490 4 | 64:09 | 326-85 
5°8964 0-00488 5 | 64°40 330-06 
5°9059 | 0-00485 6 | 64-72 | 333-29 
5°9155 | 0°00483 7 | 65:03 | 336-54 
5°9250 0-00481 8 | 65°35 | 339-79 
5°9345 | 0°00478 9 | 65°66 | 343-07 
5°9439 | 0°00476 | 21-0 | 65:97 | 346°36 
5°9533  0-00474 1 | 66-29 | 349-67 
5°9627 | 0°00472 2 | 66-60 | 352-99 
5°9721 | 0°00469 3 | 68-92 | 356°33 
59814 | 0-00467 4 | 67-23 | 359-68 
5°9907 | 0°00465 | 5 | 67-54 | 363-05 
6-0000 | 0-°00463 6 | 67°86 | 866°44 
6°0092  0-00461 7 | 68°17 | 369°84 
60185 | 0-00459 | 8 | 68°49 | 373-25 
6°0277 | 0-°00487 | 9 | 68-80 | 376°68 
6-0368 | 0-00455 | 22-0 | 69-12 | 380-13 
6-0459 | 0°00452 | 1 | 69-43 | 383-60 
6°0550 000450 2 | 69-74 | 887-08 
6° 0641 | 0-00448 3 | 70°06 | 890°57 
6°0782 | 0-00446 4 | 70°37 | 394-08 
6°0222 | 0-00444 5 | 70°69 | 397-61 
6°0912 | 000442 6 | 71:00 | 401-15 
6°1002 | 0:00441 7 71 Seow 
6°1091 | 0-00439 | ~—-8_ | 71-68 | 408-28 
6°1180 | 0-°00437 | 9 7194 aa Bi 
6°1269 | 0-00435 | 23-0 | 72°96.) 415-48 
61358 | 000433 1 | 72°87 | 419-10 
6°1446 | 0-00431 2 | 72°88 | 422-73 
6° 15840-00429 3 | 73°20 |-426-38 
6°1622 | 0-00427 4 | 73°51 } 430-05 
6°1710 | 000426 5 || 73°83 1433-74! 

| 

6°1797 | 0-00424 6 | 74-14 | 437-44 
6°1885 | 000422 | 7 | 74-46 | 441-15 
6°1972  0:00420 8 | 74°77 | 444-88 
6°2058  0-00418 9 | 75-08 | 448°68 
6°2145 | 0-00417 | 24-0 | 75-40 | 452-39 


THEIR CONSTRUCTION AND COST. 


No. | Square Cube 
a v2 as 
241 | 58081 | 13997521 
242 | 58564 | 14172488 
243 | 59049 | 14348907 
244 59536 | 14526784 
245 | 60025 | 14706125 
246 60516 | 14886936 
247 | 61009 | 15069223 
248 | 61504 | 15252992 
249 | 62001 | 15438249 
250 | 62500 | 15625000 
251 | 63001 | 15815251 
252 | 63504 | 16003008 
253 | 64009 | 16194277 
254 | 64516 | 16387064 
255 | 65025 | 16581375 
256 | 65536 | 16777216 
257 | 66049 | 16974593 
258 | 66564 | 17173512 
259567081 |) 17373979 
260 | 67600 | 17576000 
261 | 68121 | 17779581 
262 | 68644 | 17984728 
263 | 69169 | 18191447 
264 | 69696 | 18399744 
265 | 70225 | 18609625 
266 | 70756 | 18821096 
267 | 71289 | 19034163 
268 | 71824 | 19248832 
269 | 72361 | 19465109 
270 | 72900 | 19683000 
971 | 73441 | 19902511 
272 | 73984 | 20123648 
273 | 74529 | 20346417 
274 | 75076 | 20570824 
275 | 75625 | 20796875 
976 | 76176 | 21024576 
977 | 76729 | 21253933 
978 | 77284 | 21484952 
279 | 77841 | 21717639 
280 | 78400 | 21952000 


Square 


Root 


Nes 


15 


"242 
* 5563 
-5885 
*6205 
*6525 


“6844 
“7162 
*7480 
TEE 
“8114 


*8450 
8745 
“9060 
“9374 
9687 


*0000 
“0312 
3° 0624 
0935 
°1245 


ner 


S15D5 
* 1864 
3° 2173 
3° 2481 
+2788 


“3095 
“401 
3707 
-4012 
“4317 


“4621 
*4924 
°9227 
“9529 
5831 


*6132 
6435 
6733 
iG 
16° 


7033 
7332 


Se Od 


op lorormer) 


~ 


Os Os G2 Od GS lop erser) 


O3 D3 G3 G3 So 


Cube 
Root 


Ye 


"2931 
“2317 
2403 
j 2488 
STB} 


2658 
3° 2743 
+2828 
“2912 
°2996 | 


33080 
"3164 
“3247 
+3330 


“3413 


1° 3496 


Ono 


3° BD79 
»° 3661 
"3743 
* 3825 


*3907 
3988 
4070 
“4151 
4239 


*4312 
-4393 
°4473 
“4553 
4633 


“4713 
“aioe 
4872 
“4951 
*5030 


“D198 
*5187 
*5265 
+5343 
“5421 


TaBLE No. 2!6-—continued. 


Cireum- 


Area of 


a peal Diam. /ference of} Circle 
2 a Circle Ta 
x awd 4 
| 0-00415 | 24:1 | 75-71 | 456- 
0°00413 2 | 76°03 | 459° 
0° 00412 3 | 76°34 | 463° 
0° 00410 4 | 76°65 | 467° 
0° 00408 9 | 76°97 | 471-4 
0° 00407 6 | 77°28 | 475- 
0° 00405 | | TOD: | evi 
0°00403 | 8 | 77°91: | 483- 
0° 00402 9) 78°23 || 486° 
0-00400 | 25°0 | 78°54 | 490- 
0°00398 1 | 78°85 | 494: 
0° 003897 2 TO ME | 498" 
0°003895 3 | 79°48 | 502: 
0° 00394 4 | 79°80 | 506° 
0° 00392 Doo s Tie olor 
0°00391 6 | 80°42 | 514- 
0° 00389 7 | 80°74 | 518° 
0°00588 8 | 81°05 | 522 
0° 00386 OCS lee 526 
0°00385 | 26°0 | 81°68 | 530 
0° 00383 1 | 82°00 | 535: 
0° 003882 ON S822 30 lioao' 
0- 00380 3 | 82°62 | 543° 
0° 00379 4 | 82°94 | 547°: 
0° 00377 ‘3) auOmey | ai hes 
0° 00876 GuIRSseon al ooo 
0°003875 | 7 | 83°88 | 559 
0° 0038738 8 | 84:19 | 564 
0° 00372 9 | 84°51 | 568 
0:00370 | 27:0 | 84°82 | 572 
0°00369 1 | 85°14 | 576 
0° 003868 2 | 85°45 | 581 
0° 00366 “| 8oe77 || 589 
0-00365 4 | 86°08 | 589 
0: 00364 5» | 80°3 593 
0° 00362 (Geil tke Tak |e aiehs) 
0- 00361 7 | 87-02 | 602 
0° 003860 8 | 87°34 | 606 
0°00358 Gy I eyrp alata) |) Colt 
0°00357 | 28-0 | 87-96 | 615 


436 ELECTRIC CABLES 


TABLE No. 216—continued. 


| Cireum- Area of 


No. | Square Cube ss Sees is = Diam. ference of _ Circle 
2 a2 a2 as f= = a | Circle Tae 
| x Yo xz | ard 
281 | 78961 | 29188041 16°7631l 6:°5499 0:00356 28-1 88°28 620°16 
282 | 79524 | 22425768 | 16-7929 6:-5577 0:00355 2 88°59 624°58 
283 80089 | 22665187 | 16-8226 6°5654 0-00353 3 |) 88*9n 629-02 
284 80656 22906304 | 16°8528 6°5731 0-00352 4) 89°22 633°47 
285 81225 | 23149125 | 16°8819 | 6-5808 0-00351 5 89°54 637°94 
| 

286 81796 | 23893656 | 16°9115 6°5885 0:-00350 / 6 | 89°85 642-42 
287 82369 | 23639903 | 16-9411 6°5962 0:00348 7 | 90°16 | 646°929 
288 82944 | 23887872 | 16°9706 6:°6039 0-00347 8 90°48 651°44 
289 | 83521 | 24137569 | 17-0000 | 6-6115 0-00346 / 9 } 90°79 655° 97 
290 | 84100 24389000 | 17-0294 6-6191 0-00345 29-0 91-11 | 660°52 
291 | 84681 |.24642171 | 17-0587 | 6-6267 | 0:00344 | 1 91°42 | 665° 08 
292 85264 | 24897088 | 17-0880  6-6343 0-00342 | 2) 91-73 | 669-66 
993 | 85849 | 25153757 | 17-1172 | 66419 0: 00341 | 3 | 92°05 |-674°26 
294 | 86436 | 25412184 | 17-1464 | 6°6492 0-00340 | 4 | 92°36 | 678:87 
295 87025 | 25672375 | 17:1756 | 6°6569 0°00389 | ¥6 92-68 | 683° 49 
296 | 87616 | 25934336 | 17°2047 | 6-6644 | 0:00338 6 92-99 688°13 
297 | 88209 | 26198078 | 17-2387 | 6:6719 0:00337 | gi “ORsOR 692-79 
208 S8s04 | 26463592 17°2627 | 6-6794 | 0-00386 | 8 | 93-62 697°46 
299 | 89401 | 26730899 17-2916 | 6°6869 0° 00334 9 | 98°98 702°15 
300 | 90000 | 27000000 | 17-3205 | 6-6943  0°00333 30°0 | 94°25 | 706°86 
301 | 90601 | 27270901 | 17-3494 | 6-7018 | 0-00382 | 1] 94°56 | 711-58 
302 91204 | 27543608 17°3781 | 6°7092 | 0:00331 2 94°88 | 716-31 
303 | 91809 | 27818127 | 17°4069 | 6-7166 | 0:00320 | 3 | 95°19 | 721-07 
304 92416 28094464 | 17-4356 6-7240 | 0-00329 | 4 | 95-50 | 725-88 
305 | 93025 | 28872625 | 17:4642 | 6-7313 0°00828 +5) 95°82 | 730°62 
306 | 93636 | 28652616 | 17-4929 | 6-7387 0+ 00327 96°12 35: 
307 94249 | 28934443 17°5214 | 6°7460 -0:00326 : ote Chee 
308 | 94864 | 29218112 | 17-5499 | 6-7533 | 0-00325 | 8 | 96-76 | 745-06 
309 | 95481 | 29503629 | 17-5784: | 6°7606  0°00324 9 | 97°08 749°91 
310 96100 | 29791000 | 17-6068 | 6:7679  0-00328 31-0 | 97:3 754°77 


3008023 17°6352 


311 | 96721 1 6°7752  0-00322 
312 | 97344 | 30371328 | 17°6635 | 6-7824 | 0-00321 
313 | 97969 | 30664297 | 17-6918 | 6-7897 | 0-00319 
{ 6 
5 


| 97°70 | 759-64 
98°02 | 764-54 
98°3; 769° 44- 
9 | 77437 
98°96 | 779°31 


314 | 98596 | 30959144 | 17-7200 | 6-7969 | 0-00318 
315 | 99225 | 31255875 | 17-7482 | 6-8041 | 0-00317 


Or He ©2 ho 
Je) 
oa 
ror 
or 


316 | 99856 | 31554496 17-7764 


6°8113 | 0-00316 | 6) 9go- 4-5 
317 | 100489 | 31855013 17-8045 68185 | 0-00315 7 | 9g 5 789-24 
318 | 101124 | 32157432 | 17-8326 | 6-8256 | 0-00814 | | 99-90 | 794-93 
319 | 101761 | 32461759 | 17-8606 | 6-8328 | 0-00313 | 9 | 100-2 | 799-08 
6 


DY) ¢ € 4 #RRQA . . 
320 | 102400 | 32768000 17°8885 8399 0°003813 32-0 | 100-5 804° 25 


Ra ee ee es eS ee OT eee ee ee ee ee eee eee 


. 


THEIR CONSTRUCTION AND COST. 437 
Tasie No. 216—continued. 
| : ‘ é 
No Square | Cube | ee oe ee Diam. ee of ce 
x 42 | a3 | ae ae = | q | Cirele Tae 
| g | NE @ ad 
Es | | —— = 
321 | 103041 | 33076161 | 17°9165 6°8470 | 0°00312 | 32-1 100-8 | 809:28 
822 | 103684 | 33386248 | 17-9444 | 6-8541 | 0-00311 2 | 101-2 | 814-33 
323 | 104329 | 33698267 | 17-9722 | 6-8612 | 0:00310 3 | 101°5 | 819-40 
324 | 104976 | 34012224 18-0000 | 6°8683 | 0°00309 4 | 101°8 | 824-48 
825 | 105625 | 34328124 | 18:0278 | 6°8753 | 0°00308 5 | 102-1 | 829-58 
| | 

326 | 106276 | 34645976 | 18-0555 | 6-8824 | 0°00307 | 6 | 102°4 | 834:°69 
327 | 106929 | 34965783 | 18-0831 | 6:8894 | 0°00306 ol LOZ 83952) 
328 | 107584 | 35287552 | 18-1108 | 6°8964 | 0°00305 8 | 103°0 | 844-96 
329 | 108241 | 35611289 | 18-1384 | 6°90384 | 0°003804 9 | 103-4 | 850-12 
330 | 108900 | 35937000 | 18-1659 | 6-9104 | 0-003038 | 33-0 | 103°7 | 855-30 
831 | 109561 | 36264691 | 18:1934 | 6-9174 | 0°00302 1 | 104°0 | 860-49 
332 | 110224 | 36594368 | 18-2209 | 6:9244 0-O00301 | Qe NOLS 86570 
833 | 110889 | 36926037 | 18-2483 | 6-9313 | 0°00300 3 | 104°6 | 870°92 
834 | 111556 | 37259704 | 18-2757 | 6:9382 | 0:00299 4 | 104°9 | 876-16 
835 | 112225 | 37595375 | 18-3030 | 6°9451 | 0°00299 5 105-2 | 881-41 
836 | 112896 | 37933056 | 18:°3308 | 6°9521 | 0°00298 6 | 105°6 | 886°68 
337 | 113569 | 38272753 | 18-3576 | 6°9589 | 0-00297 TE ODOM eS oson 
338 | 114244 | 38614472 | 18-3848 | 6°9658 | 0°00296 | 8) 10622 897-27) 
339 | 114921 | 38958219 | 18-4120 | 6°9727 | 0°00295 9 | 106°5 | 902°59 
340 | 115600 | 39304000 | 18-4391 | 6-9795 | 0-00294 | 34-0 | 106°8 | 907-92 
841 | 116281 | 39651821 | 18-4662 | 6-9864 | 0°00293 il LOGE OLS 22 
342 | 116964 | 40001688 | 18:4932 | 6-9932 | 0°00292 D2) 1074) 91863. 
343 | 117649 | 40353607 | 18-5203 | 7-0000 | 0-00292 8 | 107°8 | 924:01 
344 | 118336 | 40707584 | 18°5472 | 7-0068 | 0-00291 4 | 108°1 | 929°41 
345 | 119025 | 41063625 | 18-5742 | 7-°0136 | 0-00290 5 | 108°4 | 934°82 
346 | 119716 | 41421736 | 18-6011 | 7:0203 | 0°00289 6 | 108-7 | 940°25 
347 | 120409 | 41781923 | 18-6279 | 7°0271 | 0-00288 7 | 109°0 || 945°69 
348 | 121104 | 42144192 | 18-6548 | 7:°0338 | 0:00287 | Bl LOOeS) Ohl 15 
349 | 121801 | 42508549 | 18°6815 | 7-0406 0° 00287 G | 10976 | 956"62 
350 | 122500 | 42875000 | 18-7083 | 7°0473 | 0:00286 | 35-0 | 110-0 | 962-11 
851 | 123201 | 43243551 | 18°7350 | 7:°0540 | 0-°00285 | 1 | 110°3 | 967-62 
352 | 123904 | 48614208 | 18-7617 | 7:0607 | 0°00284 2 | 110°6 | 973°14 
853 | 124609 | 43986977 | 18°7883 | 70674 0° 00283 3 | 110°9 978° 68 
354 | 125316 | 44361864 | 18-8149 | 77-0740 | 0°00282 4 | 111°2 | 984°23 
355 | 126025 | 44738875 | 18-8414 | 7-0807 | 0° 00282 po) D5 | 989780 
356 | 126736 | 45118016 | 18-8680 | 7:0873 | 0°00281 6 | nts In Wr is tayo fe) 
357 | 127449 | 45499293 | 18-8944 | 7°0940 | 0°00280 7 W122 100i0 
358 | 128164 | 45882712 | 18°9209 | 7:1006 | 0-00279 | 8 | 112°5 |1006°6 
359 128881 | 46268279 | 18-9473 | 7°1072 | 000279 9 | 112°8 |1012°2 
360 | 129600 | 46656000 | 18:9737 | 71188 | 0:00278 |36-0 | 113-1 |1017-9 


438 ELECTRIC CABLES 
TaBLE No. 216—continued. 
z : | * | Circum- | Area of 
No Square Cube oa | Sony seep Diam. hap | Circle 
| | - a : lire 7 
to Oi? Ben WATS NE x oo) ea ieee 
= oe — 
| 7 ee ee 
361 | 130321 | 47045881 | 19-0000 | 7-1204 | 0-00277 36°1 | 113°4 | 1023-5 
362 | 131044 | 47437928 | 19-0263 | 7-1269  0-00276 2 113°7 } 1029-9 
363 | 131769 | 47832147 | 19-0526 | 7°1335 | 0-00275 3 | 114-0 | 1084:9 
364 | 132496 | 48228544 | 19-0788 | 7-1400 0-00275 ft 114-4 | 1040°6 
365 | 133225 48627125 | 19-1050 | 7-1466 | 0-00274 5 114°7 1046-3 
| } 
366 | 133956 | 49027896 | 19-1311 | 7-1531 | 0-00273 | 6 | 115209) 205Re7 
367 | 134689 | 49440863 | 19-1572 | 7-1596 | 0-00272 #4 115°3| 40573 
368 | 135424 | 49836032 | 19-1833 | 7-1661  0-00272 8 | 115-6 | 1063°6 
869 | 136161 | 50243409 | 19-2094 | 7-1726  0-00271 | 9 | 115°9 | 1069-4 
870 | 136900 | 50653000 |) 19°2354 | 7-1791 | 0°00270 | 37-0 | 116-2} 1075-2 
871 | 137641 | 51064811 | 19-2614 | 7°1855 | 0-00270- 1 |-116:6 1081-0 
372 | 138384 | 51478848 | 19-2873 | 7-1920 | 0-00269 2 | 116-9 | 1086-9 
373 | 189129 | 51895117 | 19-3132 | 7-1984 | 0-00268 / 3-4 117-2 110927 
374 | 139876 | 02313624 | 19-3891 | 7-2048 | 0-00267 | 4 | 117°6 | 1098°6 
875.| 140625 | 52734375 | 19-3649 | 7:2112 | 0°00267 | 5 | 117-8 |) 110455 
| | | | | | 
376 | 141376 53157376 | 19-3907 | 7-2177 | 0-00266 6 | 118-1 | 1110°4 
377 | 142129 | 53582633 | 19-4165 | 7-2240 | 0:00265 | 7 118-4 | 1116°3 
378 | 142884 | 54010152 | 19-4492 | 7-9304 | 0-00265 | 8 | 118°8 | 1122-2 
379 | 143641 | 84439939 | 19°4679 | 7-2368 | 0°00264 | 9 BS oa Fs a So 
380 | 144400 | 54872000 | 19-4986 | 7- 2439 0-00263 | 38-9 | 119-4] 1134-1 
381 | 145161 | 553806341 | 19-5192 7°2495 | 0-00262 | l | 9-7 140s 
382 | 145924 | 55742968 | 19-5448 | 7°2558 | 0:00262 | 9 120°0 | 114671 
383 | 146689 56181887 | 19-5704 | 7-2622 | 000261 8 | 120°3 | 1152-1 
384 | 147456 | 56623104 | 19-5959 | 7-2685 | 0-00260 | 4 | 120-6 | 1158-1 
385 | 148225 | 57066625 | 19-6214 | 7°2748 | 0-00260 5 | 12150 lease 
| | | 
386 | 148996 | 57512456 | 19-6469 72811 | 0-00259 6 +) 121239) 11702 
387 149769 | 57960603 19°6723 | 7-2874 | 0-00258 | T | 120°C | Wess 
388 | 150544 58411072 19°6977 | 7-2936 | 0:0025s 8 | 121-9 | 1182-4 
889 | 151321 | 58863869 | 19-723] 7°2999 | 0:00257 97) 122 Oo iises 
390 | 152100 | 59319000 | 19-7494 | 7°3061 | 0°00256 | 34-9 | 729-5 1194°6 
é sn oo 3A 
391 152881 59776471 19° 7737 | 7°38124 | 0-00256 1 122°8 | 1200°7 
392 | 158664 | 60236288 | 19-7990 | 7-3186 | 0°00255 2 123°2 | 1206°9 
393 | 154449 | 60698457 | 19- 8242 | 7:3248 | Q- 00254 3 | 128-5] 1913-0 
394 | 155236 | 61162084 19°8494 | 7-3310 0° 00254 4 123-8 1219-2 
395 | 156025 | 61629875 19°8746 | 7°8372 | 0:00258 5 | 124-1 | 1995-4 
396 | 156816 | 62099136 19°8997 | 7-3434 0°002538 6 o4- 921- 
897 | 157609 | 62570773 | 19-9249 | 7-3496 | 0-o0259 ren ee 
reals : 4 3 1 | 124-7") 19379 
398 158404. 63044792 19-9499 | 7°3558 | 0: 00251 8 | 12530) T9447 
398 | 159201 | 63521199 | 19-9750 | 7-3619 0°00251 9 | 198-8 | 19RQ. 
400 | 160000 | 640 20° 7°36 5 ape: 
64000000 | 20-0000 7°3681 | 0-00250 £0700) 125-70) 1obea6 


Se ee a = eee 


eS ee 


THEIR CONSTRUCTION AND COST. 


TaBLE No. 216—continued. 


Cube | Reciprocal | 


Circum- | Area of 


No, Square | Cube | ge Roow al Diam. ference of Circle 
a a2 23 | ‘Me | nian | Z d Circle | mo 
ioe all el ra | 
oo a5 '(5 | = — = } 
| | 
401 160801 | 64481201 20-0250 7:3742 0°00249 40-1 126-0 1262-9 
402 161604 | 64964808 | 20°0499 | 7-°3803 | 0-00249 Ze 2-12.69 2 
403 162409 | 65450827 | 20-0749 | 7-3864 | 0-00248) 3 | 126-6 | 1275°6 
404 163216 | 65939264 | 20-0998 | 7°3925 | 0-00248 | 4 | 126°9 | 1281-9 
405 164025 | 66430125 | 20-1246 | 7°3986 | 0: 00247 BoD) |) TSE 
406 , 164836 | 66923416 | 20°1494  7°4047 | 0° 00246 6 12eon 29496 
407 165649 | 67419143 | 20-1742 7°4108 0°00246 | 7 | 127°9 1301-0 
408 | 166464 | 67917312 | 20-1990 | 7-4169 | 0°00245 | 3 | 128°2 | 1307-4 
409 | 167281 | 68417929 | 20-2237 | 74229 | 0:00244 Oe 1285 ae Bis a8 
410 , 168100 | 68921000 | 20-2485 | 7°4290 0°00244 41-0 | 128°8 | 1320°3 
t 
411 | 168921 | 69426531 | 20-2731 | 7-4350 | 0-00243 | 1 | 129-1 | 1326-7 
412 | 169744 | 69934528 | 20-2978 | 74410 | 0700243 | 2 | 129-4 | 1332-2 
413 | 170569 | 70444997 | 20-3224 | 7°4470 | 0°00242 | 3 | 129°7 | 1339-6 
414 | 171396 | 70957944 | 20-3470 | 7°4530 | 0-00242 4 | 130-1 | 1346-1 
415 | 172225 | 71473375 | 20°3715 | 7°4590 | 000241 | 5 | 130°4 | 1852-7 
416 | 173056 | 71991296 | 20-3961 | 7°4650 | 0-00240 | 6 | 130-7 | 1359-2 
417 | 173889 | 72511713 | 20-4206 | 74710 | 0-00240 | 7 | 131-0 | 1365°7 
418 | 174724 | 73034632 | 20-4450 | 7°4770 | 0-00239 | sey al aiGsilibess: |) WSs os3 
419 | 175561 | 73560059 | 20-4695 | 74829 | 0°00239 | 9 | 131°6 | 1378-9 
420 | 176400 | 74088000 | 20°4939 | 7°4889 | 000238 42-0 | 181°9 | 1385-4 
491 | 177241 | 74618461 | 20-5183 | 7°4948 | 0-00238 | 1 132°3 | 1392-0 
422 | 178084 | 75151448 | 20°5426 | 7:°5007 | 0°00237 | 2 | 132-6 | 189867 
493 | 178929 | 75686967 | 20:°5670 | 7°5067 | 0-00236 ; 38 | 132-9 | 1405°3 
494 | 179776 | 76225024 | 20-5913 | 7°5126 | 0°002386 | 4) 1338°2 || 1412-0 
425 | 180625 | 76765625 | 20-6155 | 7°-5185 | 0-00285 | 5 | 133-5 | 1418-6 
496 | 181476 | 77308776 | 20-6398 | 7°5244 | 0:°00235 | 6 | 138-8 | 1425-3 
427 | 182329 | 77854483 | 20-6640 | 7°5302 | 0°00234 7 | 184°1 | 1482°¢ 
492 | 183184 | 78402752 | 20-6882 | 7°5361 | 0°00234 8 | 134:5 | 1438-7 
429 184041 | 78953589 | 20-7123 | 7°5420 | 0°00233 | 9 | 1384-8 || 1445-5 
430 | 184900 | 79507000 | 20-7364 | 7°5478 | 0°00233 48°0 | 135-1 | 1452-2 
| | 
431 | 185761 | 80062991 | 20-7605 | 7°5537 | 0°00282 1 | 135°4 | 1459-0 
432 | 186624 | 80621568 | 20-7846 | 7°5595 | 0°00231 | MestyO7/ |) keke 7 
433 | 187489 | 81182737 | 20-8087 | 7°5654 | 0°00231 3 | 136-0 | 1472°5 
434 | 188356 | 81746504 | 20-8327 | 7°5712 | 0°00230 4 | 136°3 | 1479-3 
435 | 189225 | 82312875 | 20°8567 | 7°5770 | 0°00230 Dy SCs 4s622 
436 | 190096 | 82881856 | 20°8806'| 7°5828 | 0-00229 6 | 137-0 | 1493-0 
437 | 190969 | 88458453 | 20-9045 | 7°5886 | 0° 00229 f \) dlesefea3 |) das e8) 
438 | 191844 | 84027672 | 20-9284 | 7°5844 | 0-00228 SaaleliSia Gail O Gig 
439 | 193721 | 84604519 | 20-9523 | 7°6001 | 0°00228 9 | 137-9 | 1513°6 
440 | 193600 | 85184000 20-9762 | 7°6059 | 0°00227 (44-0 | 138-2 | 1520°5 


440 


Square 


194481 
195364 


| 196249 


197136 


198025 


| 198916 


199809 


| 200704 


201601 
202500 


203401 
204304 
205209 
206116 


207025 


207936 
208849 


209764 
210681 
211600 


212521 


213444 


214369 


215296 
216225 


217156 
218089 


| 219024. | 
219961 


220900 


221841 
222784 
223729 
224676 
225625 


226576 


227529 
228484 
229441 
230400 


ELECTRIC CABLES 


TaBsLE No. 216—continued. 


Area of 


- : reum- 
Cube ee | oan | ca Diam. [seater of Circle 
x3 ome | ae : d Circle Tae 
NA wv a/% a awd 
85766121 | 21-0000 | 7-6117 | 000227 44-1 | 138-5 1597-5 
86350888 | 21-0238 | 7-6174 | 0-00226 2 | 188-9 | 1534-4 
86938307 | 21-0476 | 7-6232 | 0-00226 3 | 139°2 | 1541-3 
87528384 | 21°0713 | 7-6289 | 0-00225 4 | 139°5 1548-3 
88121125 | 21-0950 | 7-6346 | 0-00225 5 | 189°8 | 1555-3 
88716536 | 21-1187 | 7-6403  0-00224 6 140-1 1562-3 
89314623 | 21-1424 | 7-6460 | 0-00224 7 | 140°4 1569-3 
89915392 | 21-1660 | 7-6517  0-00223 8 | 140-7 | 1576°3 
90518849 | 21-1896 7-6574  0-002238 9 | 141-1 | 1583-4 
91125000 | 21-2132 | 7-6631 | 0-00222 45-0 | 141-4 | 1590-4 
| | | 
91733851 | 21-2368 | 7-6688 000222 1 | 141-7 | 1597°5 
92345408 | 21-2603 | 7:6744 | 0°00221 2 | 142-0 | 1604-6 
92959677 | 21-2838 | 7-6801 | 0-00221 | 3 | 142-3 | 1611-7 
93576664 | 21-3073 | 7-6857 | 0-00220 | 4 | 142-6 | 1618-8 
94196375 | 21-3307 | 76914 | 0.00220 | 5 | 142-9 | 1626-0 
94818816 | 21-3542 | 7-6970 | 0-00219 | 6 | 143-3 | 1633-1 
95443993 | 21°3776"| 7-7026 | 0-00219 | 7 | 143-6 | 1640-3 
96071912 | 21-4009 | 7-7082 | 0-00218 |g | 143-9 | 16475 
96702579 | 21:4243 | 7-7138 | 0-00218 9 | 144-2 | 1654-7 
97336000 | 21-4476 | 7-7194 | 0-00217 [46-0 | 144°5 | 1661-9 
| | | | | 
97972181 | 21-4709 | 7-7250 | 0-00217 | 1 | 144°8 | 1669-1 
Y8611128 | 21-4942 | 7-7306 | 0-00216 | 2 | 145-1 | 1676-4 
99252847 | 21-5174 | 7-7362 | 000216 | 3) 145-5 1683°7 
WO8O73S4 | 21-5407 | 7-7418 | 0-00216 | 4 | 145-8 | 1690-9 
100544625 | 21-5639 | 7-7473 | 0-00215 | 5 | 146-1 | 1698-2 
| 
101194696 | 21-5870 | 7-7529 | 0-00215 | 6 | 146-4 1705°5 
101847563 | 21-6102 | 7-7584 | 0-00214 | 7 | 146-7 1712-9 
102503232 | 21°6333 | 7°7639 | 000214 | 8 | 147-0 | 1790-9 
108161709 | 21-6564 7°7695 | 0-00213 |. 9 | q47-3 1727°6 
108823000 | 21-6795 | 7°7750 | 0°00213 |47-0 | 147-77| 1734-9 
104487111 | 21-7025 | 7-7805 | 0-00212 | 1/ 148-0 | 1742°3 
| 105154048 | 21-7256 | 7-7860 | 0-00212 | 2 | 148-3 1749°7 
105823817 | 21-7486 | 7-7915 | 0:00211 | 3 | 148-6 Lioiee 
106496424 | 21-7715 | 7-7970 | 0-00211 | 4 | 148-9 1764-6 
| 107171875 | 21-7945 | 7-8025 0°00211 | 5 | 149°2 | 1772-1 
107850176 | 21-8174 | 7-8079 | 000210 | ¢ 149-5 | 1779: 
108531333 | 21-8403 | 7-8134  0-00210 7 | 149-9 | 1787- 
109215352 | 21-8632 | 7-8188  0-00209 8 | 150-2 | 1794: 
109902239 | 21-8861 | 7-8243 | 0-00209 9 | 150-5 | 1802- 
110592000 | 21-9089 | 7-8297 | 0-00208 48-0 150°8 | 1809: 


Aaowct 


THEIR CONSTRUCTION AND COST. 44] 


TasLE No. 216—continued. 


| | : | i | | Circum- 

. | Square | _ Cube eee | oe ea oe Diam. renee of fone 
a2 23 | es | ue - a | Circle T 2 
| | NY ad 4 

| | | | | 
| 931361 | 111284641 |-21-9317 | 7-8352 | 0-00208 [48-1 | 151-1 | 1817-1 
232324 | 111980168 21°9545 7-8406 | 0°00207 2 | 151°4 } 1824°7 
| 233289 | 112678587 | 21-9773 | 7-8460 | 0-00207 | 3 | 151-7 | 1882-2 
| 234256 | 113379904 | 22-0000 | 7-8514 | 0:00207 AS28398 
| 235225 | 114084125 | 22-0227 | 7-8568 | 0°00206 5 | 152-4 | 1847-5 
236196 | 114791256 22-0454 | 7-8622 | 0-00206 Gey L522 fee lsooml 
237169 | 115501303 | 22-0681 | 7-8676 | 0- 00205 FN Lo3s0") 1862> 7 
238144 | 116214272 | 22-0907 | 7°8730 | 0-00205 | 8 | 153-3 | 1870-4 
239121 | 116930169 | 22-1133 | 7-8784 | 0°00204 OMS scouts seek 
240100 | 117649000 | 22-1359 | 7-8837 | 0°00204 49-0 | 153-9 | 1885°7 
241081 | 118370771 | 22-1585 | 7-8891 | 0-00204 1 | 15473) 1893-4 
249064 | 119095488 | 22-1811 | 7-8944 | 0°00203 2 b4 6) oO? 
243049 | 119823157 | 22-2036 | 7-8998 | 0:00203 2 | 154°9 | 1908°9 
244036 | 120553784 | 22-2261 | 7-9051 | 0°00202 AN WY lays} ISG} 277/ 
945025 | 121287375 | 22°2486 | 7:9105 | 0-00202 5 | 155°5 | 1924-4 

| 

246016 | 122023936 | 22-2711 | 7:9158 0- 00202 69) Lod285) 1932-2 
247009 | 122763473 ) 22-2935 | 7-9211 | 0-00201 7 | 15671 | 1940°0 
248004 | 123505992 | 22-3159 | 7-9264 | 0°00201 8 | 156*5 |) 194748 
949001 | 124251499 | 22-3383 | 7°-9317 | 0°00200 9 | 156°8 | 1955-6 
250000 | 125000000 | 22°3607 | 7:9870 | 0:00200 |50°0 | 157-1 196375 
251001 | 125751501 | 22-3830 | 7°9423 | 0-00200 Tt | 5774.) 1OTL=4: 
252004 | 126506008 | 22-4054 | 7:9476 | 0:00199 PA MPO TE | AG ms 
253009 | 127263527 | 22-4277 | 7°9528 | 0-00199 8 | 158-09) 198d 
254016 | 128024064 | 22-4499 | 7-9581 | 0:00198 A |) iksyees |) IMSS) 
255025 | 128787625 | 22-4722 | 7°9634 | 0°00198 Bel 16827 1) 200380) 
256036 | 129554216 | 22-4944 | 7°9686 | 0:00198 6 | 159°0 | 2010-9 
257049 | 130323843 | 22-5167 | 7°9739 | 0-00197 7 15993) | 20189 
258064 | 131096512 | 22-5389 | 4:°9791 | 0-00197 8 | 159°6 | 2026°8 
959081 | 131872229 | 22-5610 | 7°9843 | 0-00196 | 9 | 159-9 | 2034°8 
260100 132651000 — 22,5832 |.7-9896 | 0:00196 |51-°0 | 160°2 | 2042°8 
261121 | 183432831 | 22-6053 | 7°9948 | 0:00196 1 | 160°5 | 2050-8 
262144 | 134217728 | 22-6274 8:0000 | 0: 00195 2°| 160-8 | 2058°9 
263169 | 135005697 | 22-6495 | 8°0052 | 0°00195 3 | 161°2 | 2066-9 
264196 | 135796744 | 22-6716 8°0104 | 0°00195 4} 161°5 | 2075-0 
265225 | 186590875 22-6936 | 8°0156 | 0-00194 5 | 161°8 | 2083-1 
266256 | 137388096 | 22-7156 | 8-0208 | 0-00194 6) 162-1 | 2091-2 
267289 | 188188413 | 22-7376 | 8-0260 | 0°00193 7 | 162°4 | 2099-3 
268324 | 138991832 | 22°7596 | 8-0311 | 0°00193 D || Weer | Palyers 
969361 | 139798859 | 22°7816 | 8:°0363 | 0°00193 9 | 168-0 | 2115-6 
270400 | 140608000 | 22-8035 | 8:0415 | 0°00192 52-0 163°4 | 2123-7 


449 ELECTRIC CABLES 


TaBLe No. 216—continued. 


oS 
Cireum- | Area of 


| 

2 x2 | x3 3/ = | ge 
| ; d2 
| | we Nes * [6 ct ele 
| 
| 
| 


; S r Cuh Reci ] = 
No. Square Cube | oe eae pe Diam. ference of Circle 
: Cirel 
d irele 


ee 
| 


521 | 271441 2 
522 | 272484 | 142236648 | 22-8478 | 8-0517 0- 00192 2 | 164-0 | 2140-1 
923 | 273529 | 143055667 | 22-8692. 8-0569 0-00191 3 | 164°3 | 2148-3 
524 | 274576 | 148877824 | 22-8910 | 8- 0620 0-O001L91 4 164°6 2156-5 
525 | 275625 | 144703125 | 22-9199 8°U671  0-00190 9 164°9 2164-8 = 


141420761 | 22-8254 | 8-0466 | 0-00192 52 1 | 163-7 | 2131-9 


526 276676 | 145531576 | 22-9347 | 8-0723  0-00190 6 | 165-2 | 2173-0 
827 277729 | 146363183 | 22-9565 | 8-0774  0-00190 | 7 «165-6 | 2181-3 
528 | 275784 | 147197952 | 22-9783 | 8-0825 _ 0-00189 8 | 165-9 | 2189-6 
529 | 279841 | 148035889 | 23-0000 | 8-0876  0-00189 9 166-2 | 2197-9 
530 | 280900 | 148877000 | 283-0217 | 8-0927  0-00189 53-0 166°5 | 2206-2 


531 | 281961 | 149721291 | 23-0434 | 8-0978 0-00188 | 1 | 166°S | 2214-5 
9382 | 283024 | 150568768 | 23-0651 | 8-1028 | 0-00188 2 | 167-1 | 2299-9 
933 | 284089 | 151419437 | 23-0868 | 8-1079  0-00188 3 | 167-4 | 2931-9 
584 | 285156 | 152273304 | 28-1084 | 8-1130 | 0-00187 4 | 167-8 | 2239 6 
535 | 286225 | 153130375 | 23-1301 | 8-1180  0-00187 | 5 | 168-1 | 2948-0 
536 | 287296 | 153990656 | 23-1517 | 8-121 | O-00187 | 6 | 168-4 | 2956-4 
5387 | 288866 | 154854153 | 28°1733 | 8-1281 | 0-00186 | 7 | 168-7 | 2264-8 
538 | 280444 | 155720872 | 23-1948 | 8-1332 | 0-00186 | 8 | 169-0 2273+: 

589 | 290521 | 156590819 | 23-2164 | 8-1382 | 0-00186 | 9 169°3 | 2281-7 
540 | 291600 | 157464000 | 23-2379 | 8-1433 | 0-00185 [54-0 ' 169-6 | 2290-2 

| | 

541 292681 | 158340421 | 23-2594 | 38-1483 | 0-00185 | 1 | 170-0 2298°7 
042 | 298764 | 159220088 | 23 2809 | 8-1533 | 0-00185 2 | 170°3 | 2307-2 
543 294849 | 160103007 | 23-3024 | 8-1583 | 0-00184 3 | 170-6 | 2315-7 
544 | 295936 | 160989184 | 23-3B938 8-1633 | 0-00184 4 | 170-9 | 2394-8 
545 | 297025 | 161878625 | 23-3452 | 8-1683 | 0-00188 5 | 171+2-| 2339-8 
546 | 298116 | 162771336 | 23-3666 | 8-1733 0: 00188 6 | 171-5 | 2841-4 
>47 | 209209 | 163667323 | 23-3880 | 8-1783 | 0-00188 | 7 | 171-8 | 9350-0 
548 | 300304 | 164566592 | 23-4094 | 81833 | 0-00189 8 | 172°2 | 2358-6 
549 | 801401 | 165469149 | 23-4307 | 8-18n2 | 0-00182 9 | 172-5 | 2367-98 
550 » 802500 | 166375000 | 23-4521 | 8-1932 | 000182 [55-0 | 172-8 2575-8 
O51 | 303601 | 167284151 | 23-4734 | 8-1982 | 0-00181 173-1 | 2384-5 


8 1 1 
552 | 304704 | 168196608 | 23-4947 | 8-2031 | 0-00181 | 9 | 73-4 | oon: 
= alps 98. 98608 | 23-4947 | 82031 | (173-4 | 2393-1 
388 | 805809 | 169112377 | 28-5160 | 8-2081 | 0-00181 | 3 | 173-7 -odnl <a 
Bot | 30016 | 170031464 | 23-5872 | 8-2130 | 0-00181 | 4 | az4-0 | da1ols 
dO 808025 | 170953875 | 23° 5584 | 8° 2180 | 0° 00180 ~ 


MOTE 


ne 


o 


| 2419°2 


556 


809136 | 171879616 | 23-5797 8°2229 | 0:00180 3 T4°7 | 2497- 
557 | 310249 | 172808693 | 23-6008 82278 | 0-00180 : 175-0 | basee7 
558 311364 | 173741112 23°6220 | 8:2397 0° 00179 Se l7besnl D445 -4 
599 | 812481 | 174676879 23° 6432 | 8°2377 0° 00179 9 175-6 | 2454-2 
560 313600 | 175616000 ees 8°2426  0-00179 |56-0 175-9 2463-0 


THEIR CONSTRUCTION AND OOST. 


Taste No. 216—continued. 


No. | Square Cube | pee 
% a2 us we 
561 | 314721 | 176558481 | 23-6854 
562 | 315844 | 177504828 23-7065 
563 | 316969 | 178453547 | 23-7276 
564 | 318096 | 179406144 23-7487 
565 | 319225 | 180362126 | 23-7697 
566 | 320356 | 181321495 23-7908 
567 | 321489 | 182284263 | 23-8118 
568 | 322624 | 183250432 | 23-8328 
569 | 323761 | 184220009 | 23-8537 
570 | 324900 | 185193000 | 23-8747 
571 | 326041 | 186169411 | 23-8956 
572 | 327184 | 187149248 | 23-9165 
573 | 328329 | 188132517 | 23-9374 
574 | 329476 | 189119224 | 23-9583 
575 | 330625 | 190109375 23-9792 
576 | 331776 | 191102976 | 24-0000 
577 | 382929 | 192100033 | 24-0208 
578 | 334084 | 193100552 | 24-0416 
579 | 335241 | 194104539 | 24-0624. 
580 | 336400 | 195112000 | 24-0832 
581 | 337561 | 196122941 | 24-1039 
582 | 338724 | 197137368 | 24-1247 
583 | 389889 | 198155287 | 24-1554 
584 | 341056 | 199176704 | 24-1661 
585 | 342225 | 200201625 | 24-1868 
586 | 343396 | 201230056 | 24-2074. 
587 | 344569 | 202262003 | 24-2281 
588 | 345744 | 203297472 | 24-2487 
589 | 346921 | 204336469 | 24-2693 
590 | 348100 | 205379000 | 24-2888 
591 | 349281 | 206425071 | 24-3105 
592 | 350464 | 207474688 | 24-3311 
593 | 851649 | 208527857 | 24-3516 
594 | 852836 | 209584584 | 24-3721 
595 | 354025 | 210644875 | 24-3926 
596 | 355216 | 211708736 | 24°4131 
597 | 356409 | 212776173 | 24-4336 
598 | 357604 | 213847192 | 24:4540 
599 | 358801 | 214921799 | 24:4745 
600 | 360000 | 216000000 | 24°4949 


| 


le oie ole alle ole 2) lo oie ole ole ole 2) 


lo ello OMe Oe oie 2) 


Cube 
Root 


“2719 
-2768 
“2816 


“2865 


“20913 


“2962 
“BOLO 


“3}9)I I) 
“3967 
“4014 
“4061 
"4108 


"4155 
*4202 
*4249 
*4296 
4343, 


| “Reciprocal iniaga 
v d « 
0-00178 |56° 
0:00178 
0:00178 
*OO177 
“OOLT7 
0:°00177 6 
0° 00176 
0- 00176 
0: 00176 9 
0°00175 |57-0 
0° 00175 1 
0°00175 2 
0-00175 3 
0° 00174 4 
0- 00174 i) 
0- 00174 6 
0° 00173 ii 
0: 00173 8 
0° 00173 9 
0-00172 |58-0 
0: 00172 if 
0:00172 2 
0: 00172 3 
0° 00171 4 
0-O00171 5 
0-O00171 6 
0- 00170 if 
0: 00170 8 
0° 00170 9 
0° 00169 (59-0 
0- 00169 1 
0° 00169 2 
0° 00169 3 
0-00168 4 
0: 00168 5 
0° 00168 6 
0° 00168 7 
0 00167 8 
0° 00167 9 
0: 00167 |60°0 


Circum- 


443 


Arca of 
. ference of} Circle 
Circle T 12 
awd 4 

ae i 
176°2 | 2471°8 
176-6 | 2480°6 
176-9 | 2489-5 
177-2 | 2498°3 
W779. | 2507-2 
LES ao kOe: 
Lise 25i) 
178°4 | 2533-9 
178°8 | 2542°8 
LO eh ailtes 
179°4 | 2560-7 
SG PREP A 
180°0 | 2578-7 
180°3 | 2587°7 
180°6 | 2596-7 
181-0 | 2605°8 
181°3 | 2614°8 
181-6 | 2623°9 
LSi=9) | 26830 
182°2 | 2642-1 
Le2cei Zoli, 
182°8 | 2660°3 
L8322\ 266955 
183°5 |) 267826 
183°8 | 2687°8 
18+°1 | 2697-0 
184°4 | 2706°2 
184°7 | 2715°5 
185°0 | 2724-7 
185°4 | 2734-0 
185°7 | 2743-2 
NES) | Diyy7ess 
186°3 | 2761°8 
186-6 | 2771°2 
186°9 | 2780°5 
ey |) Paekswyo) 
1S76M), 2799s 2 
187°9 | 2808°6 
188°2 | 2818°0 
188-5 | 2827-4 


444 


ELECTRIC CABLES 


Tasie No. 216—continued. 


bd ee rt Circum-| Area of 

No. | Square Cube co et ae | Reciprocal Diam. Week Cirele 
2 ‘ a | Tr 

we v2 | x3 | ws Ne = a are aon 
601 | 361201 | 217081801 | 24-5153 | 8°4390 | 0-00166 60-1 188-8 2836-9 
602 | 362404 | 218167208 | 24°5357 | 8-4437 | 0:00166 2 | 189-1 | 2846-38 
608 | 868609 | 219256227 24-5561 | 8-4484 | 0-00166 3 | 189-4 | 2855-8 
604 | 864816 | 220848864 24°5764 8-4530 | 0-00166 4 | 189°8 | 2865-3 
605 | 366025 | 221445125 24-5967 | 8-4577 | 0° 00165 5 | 190°) | 287458 
606 | 867236 | 222545016 24-6171 | 8:4623 | 0-00165 6 190°4 | 2884°3 
607 | 368449 | 223648543 24-6374 8-4670 | 0-00165 | 7 | 190-7 | 289378 
608 | 369664 | 224755712 | 24-6577 | 8-4716 | 0-00164 8 | 191-0 | 2903-38 
609 | 370881 | 225866529 | 24°6779 | 84763 | 0-00164 9 | 191°3 | 2912-9 
G10 | 372100 | 226981000 | 24-6982 | 8-4809 | 0-00164 61-0 | 191-6 | 2922-5 
611 | 373321 | 228099131 | 24-7184 | 8-4856 | 0-00164 1 | 192-0 | 2932-1 
G12 | 874544 | 229220928 | 24-7386 |-8-4902 | 0-00163 | 2 | 192-3 | 2941-7 
613 | 375769 | 230346397 | 24-7588 | 84948 | 0°00163 | 3 | 192-6 | 2951-3 
G14 | 376996 | 931475544 24°7790 | 8-4994 | 0-00163 | 4 | 192°9 | 2960-9 
615 | 378225 | 282608375 | 24-7992 | 8-5040 | 0-00168 | § | 193-2 4 29706 
616 | 879456 | 283744896 | 24°8193 | 8-5086 | 0:00162 | 6 | 193-5 | 2980°2 
G17 | 880689 | 234885118 | 24-8395 | 85132 | 0-00162 | 7 | 193°8 } 2989-9 
618 | 381924 | 236029032 | 24-8596 | 8-5178 | 0-00162 | 8 | 194-2 2999-6 
619 | 388161 | 287176659 | 24-8797 | 8°5224 , 000162 | 9 | 194-5 | 3009-3 
620 | 884400 | 288828000 | 24-8998 | 8°5270 | 0-00161 /62-0 | 194-8 | 3019-1 

/ | 
G2L | 885641 | L89488061 | 24-9199 | 8°5316 | 0-00161 1 | 195-1 | 3028-8 
G22 | S86Ss4 | 240641848 | 24-9899 | 8°5302 | 0-00161 2 | 195°4 | 3088-6 
G23 | 888129 | 241804367 | 24-9600 | 85408 | 0- 00161 3 | 195-7 | 3048-4 
G24 | 889876 | 242970624 | 24-9800 | 8°5453 | 0-00160 4 | 196-0 | 3058:2 
625 | 890625 | 244140625 | 25-0000 | 8°5499 | 0: 00160 | 5 | 196°3 | 3068-0 

| | 
626 | 891876 | 2453143876 | 25-0200 | S-5d44 | 0-00160 6 | 196°7 | 3077:8 
627 | 393129 | 246491888 | 25-0400 | 8-5590 | 0-00159 | 7 | 197-0 | 3087-6 
628 | 894384 | 247673152 | 25-0599 | 8°56385 | 0-00159 8 | 197°3 | 3097-5 
629 | 895641 | 248858189 | 25-0799 | 85681 | 0° 00159 9 | L976) S107 
630 | 896900 | 250047000 | 25-0998 | 8-5726 | 0-00159 63-0 | 197=9 3117-2 
| | | | | ‘ 
681 | 898161 | 2512389591 25°1197 | 8-5772 | 0-00158 | 1 | 198°2 >) 3197eg) 
632 | 899424 | 252435968 | 25-1396 8°5817 | 0:00158 | 2 | 198-5 | 3187-15 
633 | 400689 | 2538686137 | 25-1595 | 8°5862 | 0-00158 | 3 | 198°9 | 3147:0 
6384 | 401956 | 254840104 25°1794 | 8-5907 | 0-09158 4.) 199-29 3157°0 
635 | 408225 | 256047875 | 25-1992 | 8-5952 | 0-00157 5 | 199°5 | 3166°9 
| 

686 | 404496 | 257259456 | 25°2190 | 8*5997 | 0: 00157 6 | 199-8 | 3176-9 
637 | £05769 | 258474853 | 25-2389 | 8-6043 | 0-00157 7 | 200-1 | 3186-9 
638 | 407044 | 259694072 | 25-2587 | 8-6088 | 0:00157 8 | 200-4 | 8196°9 
689 | 408321 | 260917119 | 25°2784 | 8-6132 | 0-00156 9 | 200°7 | 3206-9 
640 | 409600 262144000 | 25°2982 | 8-6177 | 0:00156 64:0 | 201-1 | 3217-0 


THEIR CONSTRUCTION AND COST. 445 


TasBLe No. 216—continued. 


| 
| Circum- | Area of 


Square Cube | eee ae | Seige ae menenee of} Circle 
a2 3 a eat i gq | Circle T 
| 4 |} ¥ | we @ | nd a 
| | _ P 4 a eee Se 
| | | ———— 
410881 263374721 25°3180 | 8°6222 | 0°00156 64°] 201 3227 
412164 | 264609288 | 25°3377 | 8:6267 | 0-:00156 | | 201 3237 


413449 265847707 25°3574 | 8°6312  0°00156 
414736 | 267089984 25°3772 | 8°6357 | 0°00155 
416025 | 268336125 | 25-3969 | 8°6401 | 0-00155 


bo 
Or 


5 | 417316 | 269586136 | 25-4165  8-6446 | 0-00155 


fail olo eS Kor) Ou oo bo 
i) 
Si 
to 


y 3277 
418609 | 270840023 | 25-4862 | 8°6490 | 0°00155 | 203 3287 
419904 | 272097792 | 25-4558 | 8°6535 | 0-00154 | 20 | 3297 
421201 | 273359449 25°4755 | 8°6579 | 0°00154 | 203°9 | 3308 
422500 | 274625000 | 25°4951 | 8°6624 | 0-00154 |65°- 204 3318 


x 

= 

. . o2 
DAHON NORWO AwWOWA 


Co 
Se 
. . . . . RS) 
WORCA NOUNS S2WONDN WHOIAGD Komen 


423801 | 275894451 | 25°5147 | 8°6668 | 0:00154 1 | 204 3328 
425104 | 277167808 | 25°5343 | 8°6713 | 0-00153 2 | 204 3338 
426409 | 278445077 | 25°5539 | 8°6757 | 0°00153 3 | 205 33 

427716 | 279726264 | 25°5734 | 8°6801 | 0-00153 4 | 205 3359 
429025 | 281011375 | 25°5930 | 8°6845 | 0°00153 3 | 205 3369 
430336 | 282300416 | 25-6125 | 8°6890 | 0°00152 6 | 206-1 | 3379 
431649 | 283593393 | 25-6320 a 6934 | 0-00152 7 | 206-4 | 3390 
432964 | 284891312 | 25-6515 | 8°6978 | 0°00152 8 | 206-7 | 3400 
434281 | 286190179 | 25-6710 | 8-7022 | 0-00152 9 | 207-0 | 3410 
435600 | 287496000 | 25°6905 | 8°7066 | 0°00152 |66-0 | 207-3 | 3421 
436921 | 288804781 | 25°7099 | 87110 | 0:00151 20 ere eoeoL 
438944 | 290117528 | 25°7294 | 8°7154 | 0-00151 2 | 208°0 | 3442 
439569 | 291434247 | 25°7488 | 8°7198 | 0-00151 3 | 208°3 | 3452 
440896 | 292754944 | 25-7682 | 8°7241 | 0-00151 4 | 208°6 | 3462 
442225 | 294079625 | 25°7876 | 8°7285 | 0°00150 5 | 208°9 | 3473 
443556 | 295408296 | 25-8070 | 8°7329 | 0°00150 6 | 209-2 | 3483 
444880 | 296740963 | 25°8263 | 8°7373 | 0°00150 GW 209)5) | 3494: 
446224 | 298077632 | 25°8457 | 8°7416 | 0°00150 | 8 | 209-9 | 3504 
447561 | 299418309 | 25-8650 | 8°7450 0700149 | 9 | 210°2 | 3515 
448900 | 300763000 | 25°8844 | 8°7503 | 0°00149 67°0 210°5 H 


450241 | 302111711 | 25°9037 | 8°7547 | 0°00149 
451584 | 303464448 | 25-9230 | 8-7590 | 0-00149 
452929 | 304821217 | 25-9422 | 8-7634 | 0°00149 
454276 | 306182024 | 25-9615 | 8° 7677 | 000148 


o2 
OU 
bo 
ct 
oS cosh NRonwn 


orm Ne 
bo bo 
a 
ee 

PNR wD 


455625 | 307546875 | 25-9808 | 8°7721 | 0-00148 212 3578 

456976 | 308915776 | 26-0000 | 8°7764 | 0-00148 6 | 212°4 | 8589-1 
458329 | 310288733 | 26-0192 | 8°7807 | 0°00148 | 7 | 212-7 | 3599-7 
459684 | 311665752 | 26°0384 | 8°7850 | 0-00147 8 | 213°0 | 3610°3 
461041 | 313046839 | 26-0576 | 8°7893 | 0-00147 GUE213 23 1362020 
462400 | 314432000 | 26°0768 | 8°7937 | 0°00147 68-0 | 213°6 | 3631°7 


ELECTRIC CABLES 


TABLE No. 216—continued. 
z =. rx 

| aes ita Cireum-| Area of 
No. | Square | Cube els Seah. = rood | Diam. ference of} Circle 
Pye marcas | a = a = | d@ | Circle Tae 

J ed “ | | «wd 

+ i ‘ = } =a , | } 
681 | 463761 315821241 | 26-0960 | 8-7980 0-00147 '68-1 | 213-9 | 3642-4 
682 | 465124 | 317214568 | 26-1151 / 8°8023  0°00147 2 | 214-3 | 3653-1 
683 | 466489 | 318611987 | 26-1343 | 8°8066 | 0-00146 3 | 214°6 | 3663-8 
684 | 467856 320013504 | 26-1534 | 8-8109 0- 00146 4 | 214°9 | 8674-5 
685 | 469225 | 321419125 | 26-1725 8°8152 0-00146 5D | 215°2 | 3685-3 
686 | 470596 | 322828856 : 26°1916 | 8*S8194  0-00146 6 | 215-5 | 3696-1 
687 | 471969 824242703 | 26-2107 | 8-8237 | 0:00146 7 | 215°8°| 3706°8 
688. | 473344 | 325660672 26-2298 | 88280 | 0-00145 8 | 216°1 | 3717-6 
689 | 474721 | 327082769 | 26-2488 | 8-8323 | 0-00145 9 | 216°5 | 3728°5 
690 | 476100 | 328509000 | 26-2679 | 8-8366 | 0-00145 69°0 | 216-8 | 3739-3 

| 
691 | 477481 | 329939371 | 26°2869 | 8°8408  0-00145 I | 217° 3750-1 
692 | 478864 | 331373888 | 26°3059 | 8°8451 | 0-00145 2 | 217-4 | 8761-0 
693 | 480249 | 332819557 | 26°3249 | 8-8493 | 0:00144 3 217 Tao Tela 
69+ | 481636 | 334255384 | 26-3439 8°8536 | 0200144 218-0 | 3782:8 
695 | 483025 | 335702375 | 26-3629 8°8578 | 0-00144 5 | 218-3 | 3793°7 

| | | 

696 | 484416 | 337153536 | 26-3818 | 8-8621 | 0-00144 | 6] 218-7 | 3804-6 
697 | 485809 | 338608873 | 26-4008 | 8: S663 | 0° 00143 | 7 | 219-0) 8815-5 
698 | 487204 | 340068392 | 26-4197 8°8706 | 0-00143 8 | 219°3 | 8826-5 
699 | 488601 | 841532099 | 26-4386 | 8-8748 | 0°00143 | 9 | 219-6 fF 388775 
700 | 490000 343000000 | 26°4575 | 8-8790 0°00143 |70°0 | 219-9 | 3848-5 
TOL | £91401 | 844472101 | 26-4764 | 8-8833 0-00143 1 | 220°2 | 3859-5 
702 | 492804 | 845948408 | 26-4953 8°8875 | 0-00142 | 2 | 220-5 | 3870-5 
703 | 494209 | 347428927 | 26-5141 | 8-8917 0-00142 | 3 | 220-9 | 3881-5 
704 | 495616 | 848913664 | 26-5330 8°8959 | 0-00142 4 | 221-2 | 3892-6 
705 | 497025 | 350402625 26°5518 | 8°9001 | 0-00142 5D | 221-5 | 3903-6 
706 | 498486 | 351895816 26°5707 | 8-9048 | 0-00142 6 | 221-8 | 3914-7 
707 | 499849 | 358398243 26°5895 | 8-9085 0-O0141 7 | 222-1 | 3925-8 
708 | 501264 | 854894919 26°6083 | 8-9127 O° 00141 8 | 222-4 | 3936-9 
709 | 502681.| 856400829 26° 6271 | 8°9169 | 0:00141 | 9 | 222-7. | 3948-0 
710 | 504100 | 857911000 | 26°6458 | 8:9211 0°00141 |71-0 | 223-7 3959°2 
711 | 505521 359425431 | 26°6646 8°9253 | 0:00144 1 | 223-4 | 3970-4 
712 | S0GD44 | 360944128 | 26-6883 $°9295 | 0:00140 2 | 223°7 | 3981-5 
713 | 508369 | 362467097 | 26: 7021 | 8°9337 | 0:00140 3 | 224-0 | 3992-7 
714 | 509796 | 863994344 | 26°7208 | 8°9878 | 0-00140 4 | 224-3 | 4008-9 
715 | 511225 | 865525875 | 26+7395 8°9420 | 0-00140 5 | 224-6 | 4015-2 
716 512656 367061696 26°7582 | 8? 9462 0° 00140 6 | 224°9 | 4026-4 
717 | 514089 | 368601813 | 26°7769 8°9503 | 0-00189 7 | 225-3 | 4087-6 
718 | 515524 | 370146282 | 96: 7955 | 8°9545 | 0:00139 8 | 225°6 | 4048:9 
719 | 516961 | 871694959 | 26- 8142 | 8-9587 | 0-00139 9 | 225°9 | 4060-2 
720 | 518400 | 373248000 | 26+8328 | 8-9628 0-°00139 |72-0 | 296-2 4071-5 


THEIR CONSTRUCTION AND COST. 44.7 


TABLE No, 216—continued. 


| Square Cube l Reniprocal Cireum- | Area of 


No. | Square | Cube le Rot | Root || 4 ince ference of Circle 
© x2 | a2 i Sh = | 8] | = | ad Cirele Taq2 
| | % | A/® | x | al : 
| | | | Ne 
721 | 519841 | 374805361 | 26: 8514 | 8-9670 | 000139 |72-1 | 226-5 | 4082-8 
722, | 521284 | 376367048 | 26°8701 | 8-9711 | 0-00139 | 2 | 226-8 | 4094-2 
723 | 522729 | 377933067 | 26-8887 | 8-9752 | 0-00138 3 | 227-1.) 4105-5 
724 | 524176 | 379503424 | 26-9572 | 8-9794 | 0-00138 | 4 | 227°5 | 4116-9 
725 | 525625 | 381078125 | 26-9258 | 8-9835 | 0-00138 | 5 | 227-8 | 4128-2 
| | | 
726 | 527076 | 382657176 | 26+9444 | 8-9876 | 0-00138 6 | 228°1 | 4139-6 
727 | 528529 | 384240583 | 26-9629 | 8-9918 | 0-00138 | 7 | 298-4 | 4151-1 
728 | 529984 385828352 | 26-9815 | 8-9959 | 000137 S22 aia lo2e5 
729 | 531441 387420489 | 27-0000 | 9-0000 | 0-00137 9 | 929-0 | 4173-9 
730 | 532900 | 389017000 | 27-0185 | 9-0041 | 0-00137 |73-0 | 229-3 | 4185-4 
| | | 

731 | 534361 | 390617891 | 27-0370 | 9:0082 | 0:00137 L229 7 WT AL96<9 
732 | 535824 392223168 | 27-0555 | 9-0123 | 0-00137 2 | 230-0 | 4208-4 
733 | 537289 | 393832837 | 27:0740 | 9-0164 | 0-00136 3 | 230-3 | 4219-9 
734 | 588756 | 395446904 | 27-0924 | 9-0205 | 0-00136 4 | 230-6 | 4931-4 
735 | 540225 | 397065375 | 27°1109 | 9-0246 | 0-00136 5 | 250°9 | 4242°9 
736 | 541696 | 398688256 | 27-1293 | 9-0287 | 0-00136 6 | 231°2 | 4254-5 
737 | 543169 | 400315553 | 27-1477 | 9-0328 | 0-00136 7 | 231-5 | 4266-0 
738 | 544644 | 401947272 | 27-1662 | 9-0369 | 0-00136 8 | 231°8 | 4277-6 
739 | 546121 403583419 | 27°1846 | 9°0410 | 0°00135 9 | 232-2 | 4289°2 
740 | 547600 | 405224000 | 27°2029 | 9-0450 | 0°00135 |74 0 | 232°5 | 4300°8 
741 | 549081 | 406869021 | 27-2213 | 9-0491 | 0-00135 1 | 232-8 | 4312-8 
742 | 550564 | 408518488 | 27°2297 | 9-0532 | 0-00135 2 | 233-1 | 4324-1 
743 | 552049 | 410172407 | 27°2580 | 9-0572 | 0-00135 3 | 233-4 | 4385-8 
744 | 558536 | 411830784 | 27°2764 | 9-0613 | 0-00134 4 | 233-7 | 4347-5 
745 | 555025 | 413493625 | 27-2947 | 9-0654 | 0-00134 5 | 234°0 | 4359-2 
746 | 556516 | 415160936) 27-3130 | 9-0694 | 0-00134 6 | 234°4 | 4870°9 
747 | 558009 | 416832723 | 27-3313 | 9-0735 | 0-00134 7 | 234-7 | 4382-6 
748 | 559504 | 418508992 | 27-3496 | 9-0775 | 0:00134 8 | 235-0 | 4394°3 
749 | 561001 | 420189749 | 27°3679 | 9-0816 | 0-001384 9 | 235°3 | 4406°1 
750 | 562500 | 421875000 | 27-3861 | 9-0856 | 0:°00183 (75:0 | 235°6 | 4417°6 
751 | 564001 | 423564751 | 27°4014 | 9-0896 | 0-00133 1 | 235:9 | 4429-7 
752, | 565504 | 425259008 | 27-4226 | 9-0937 | 0-00133 2 | 236-2 | 4441°5 
753 | 567009 | 426957777 | 27°4408 | 9:0977 0° 00133 Or Oley At iaere 
754 | 568516 | 428661064 | 27°4591 | 9:1017 | 0-00133 4 | 236°9 | 4465-1 
755 570025 | 430368875 | 27°4773 | 9°1057 | 0-00182 5 | 237-2 | 4477-0 
756 | 571536 | 432081216 | 27°4955 | 9-1098 | 0-00182 6 | 237-5 


757 | 573049 | 433798093 | 27-5136 | 9-1138 | 0-00122 | 7 | 237-8 
758 | 574564 | 435519512 | 27-5318 | 9-1178 | 0-001382 | 8 | 238-1 | 
759 | 576081 | 437245479 | 27-5500 | 9°1218 | 0-00132 | 9 | 238-4 
760 | 577600 | 438976000 | 27-5681 | 9°1258 | 0-00132 |76- 


— 
(or) 
S 
bo 
iss) 
oo 
(oa) 
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ELECTRIC CABLES 


TasLe No. 216—continued. 


.. | 
| Circum- | Area of 


| | ‘ 2 | 

No. | Square Cube | pauate | Gute aise ‘Diam. ees of Circle 

© y2 3 | WES le = | ad | a | {@ 
761 | 579121 | 440711081 | 27-5862 9-1298 0-00131 76-1 | 239-1 | 4548-4 
762 | 580644 | 442450728 | 27-6043 9-1338 0-00131 2 239°4 | 4560- 
763 | 582169 | 444194947 | 27-6225 9-1378 0-00131 3 | 239-7 | 4572 
764 | 583696 445943744 27-6405 9-1418 0-00131 4 240-0 4584 
765 | 585225 | 447697125 | 27-6586 9°1458 0-00131 | 5 | 240-3 | 4596 
766 | 586756 | 449455096 | 27°6767 | 9-1498 0-00131 6  240°6 | 4608: 
767 | 588289 451217663 | 27-6948 9-1537 0-°00130 7 | 241-0 | 4620- 
768 | 589824 | 452984832 | 27-7128 | 9°1577 | 0°00130 | 8 | 241-3 | 4632- 
769 | 591361 | 454756609 | 27-7308 | 9°1617  0-00180 9 | 241-6 | 4644- 
770 | 592900 | 456533000 | 27-7489 | 9°1657 | 0-00130 77-0 | 241-9 | 4656- 

| 
771 | 594441 | 458314011 | 27-7669 | 9-1696 | 0-00130 | 1 | 242-2 | 4668: 
772 | 595984 | 460099648 | 27-7849 | 9-1736 | 0:00130 | 2 | 249-5 | 46g0- 
773 | 597529 | 461889917 | 27-8029 | 91775 | 0-00129 | 3 | 242-8 | 4693: 
774 | 599076 | 463684824 | 27-8209 | 9-1815 | 0-00129 | 4 | 243-2 | 4705- 
775 | 600625 | 465484375 | 27-8388 | 9-1855 | 9°00129 | 5 | 243-5 | 4717° 
776 | 602176 | 467288576 | 27-8568 | 9°1894 |~0-00129 | 6 | 243-8 | 4729- 
777 | 603729 | 469097433 | 27-8747 | 9°1933 | 0-00129 | 7 | 244-1 | 4741- 
778 | 605284 | 470910952 | 27-8927 | 9-1973 | 0-00129 8 | 244-4 | 47538- 
779 | 606841 | 472729139 | 27-9106 | 9-2012 | 0-00128 9 | 244-7 | 4766: 
780 | 608400 | 474552000 | 27-9285 | 92052 | 0-00128 |78-0 | 245-0 | 4778- 
| | | 

781 | 609961 | 476379541 | 27-9464 9-2091 | 0-00128 1 | 245-4 | 4790- 
782 | 611524 | 478211768 | 27-9643 | 9-2130 | 0-00128 2 | 245-7 | 4802- 
783 | 613089 | 480048687 | 27-9821 | 9°2170 | 0-00128 | 3 | 246-0 | 4815- 
784 | 614656 | 481890304 | 28-0000 | 9-2209 | 0-00128 | 4 | 246-3 | 4897: 
785 | 616225 | 483736625 | 28-0179 | 9-2248 | 0:00127 5 | 246-6 | 4839- 
786 | 617796 | 485587656 | 28-0357 | 9:2287 | 0-00127 6 | 246-9 | 4852- 
787 | 619369 | 487443403 | 28-0535 | 9°2326 | 0-00127| 7 | 247-2 | 48¢4- 
788 | 620944 | 489303872 | 28-0713 | 9-2365 | 0-00127 | 8 | 247-6 | 4876- 
789 | 622521 | 491169069 | 28-0891 | 9-2404 | 0-°00127 | 9 | 247-9 | agg. 
790 | 624100 | 493039000 | 28-1069 | 9°2443 | 0-00127 79-0 | 248-2 | 4901- 
TOL | 625681 | 494913671 | 28-1247 | 9-2482 | 0-00126 1 | 248-5 | 4914- 
792 | 627264 | 496793088 | 28-1425 | 92521 | 0-00126 2 | 248-8 | 4996- 
793 | 628849 | 498677257 28-1603 9°2560 | 0-00126 3 | 249-1 | 4939- 
794 | 630436 | 500566184 28-1780  9°2599 | 000126 4 | 249-4 | 4951- 
795 | 632025 | 502459875 | 28-1957 | 9-2638 | 0-00126 5 | 249-8 | 4963- 
796 | 633616 504358336 | 28+2135  9°2677 | 0-00126 6 | 250-1 | 4976- 
797 | 635209 | 506261573 | 28-2312 | 9-2716 | 0-00125 7 | 25024 | 4988's 
798 | 636804 | 508169592 | 28-2489 | 9-2754 | 0-00125 8 | 250-7 | 5001- 
799 | 688401 | 510082399 | 28-2666 | 9°2793 | 0-00125 9 | 251-0 | 5014- 
800 | 640000 | 512000000 | 28-2843 | 9°2832 | 0-00125 |g0-0 | 251-3 5026- 


THEIR CONSTRUCTION AND COST. 


Tassie No. 216—continued. 
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No. | Square Cube sores eke aoe Diam. Petes of ‘Oo: 
a 2 03 ie Nes = d al a a2 
2 
801 | 641601 | 513922401 | 28-3019 | 9-2870 | 0-00125 |80-1 | 251-6 | ~5039-1 
802 | 643204 | 515849608 | 28-3196 | 9°2909 | 0:00125 2252700 o0olE 7 
803 | 644809 | 517781627 | 28-3373 | 9°2948 | 0°00125 3 | 252°3 | 5064°3 
804 | 646416 | 519718464 | 28°3549 | 9°2986 | 0°00124 4 | 252°6-| 5076°9 
805 | 648025 | 521660125 | 28-3725 | 9°3025 | 0:00124 2 | 252°9 | 5089-6 
806 | 649636 | 523606616 | 28-3901 | 9-3063 | 0-00124 6 | 253°2 | 5102-2 
807 | 651249 | 525557943 | 28-4077 | 9°3102 | 0°00124 GNE253- ale l4 39 
808 | 652864 | 527514112 | 28-4253 | 9:3140 | 0-00124 8 | 253*8 | 5127-6 
809 | 654481 | 529475129 | 28-4429 | 9°3179 | 0:00124 9 | 254°2 | 5140°3 
810 | 656100 | 531441000 | 28-4605 | 9°3217 | 0°00123 |81-0 | 254-5 | 5153-0 
811 | 657721 | 533411731 | 28°4781 | 9°3255 | 0°00123 1 | 254°8 | 5165-7 
812 | 659344 | 535387328 | 28°4956 | 9°3294 | 0°00123 ye PaayaAL || sta lhe) 
813 | 660969 | 537367797 | 28-5132 | 9-3332 | 0-00123 3) 2da°4 | o191-2 
814 | 662596 | 539353144 | 28-5307 | 9°3370 | 0°00123 4 | 255°7 | 5204-0 
815 | 664225 | 541343375 | 28°5482 | 9°3408 | 0°00123 5 | 256°0 | 5216°8 
816 | 665856 | 543338496 | 28-5657 | 9°3447 | 0°00123 6 | 256°4 | 5229°6 
817 | 667489 | 545338513 | 28°5832 | 9°3485 | 0:00122 7 | 206-7 o242e4: 
818 | 669124 | 547343432 | 28-6007 | 9°3523 | 0°00122 8 | 257-0 | 5255°3 
819 | 670761 | 549353259 | 28-6182 |-9°3561 | 0°00122 CO) |) STCBY || By ores 
820 | 672400 | 551368000 | 28-6356 | 9°3599 | 0°00122 |82-0 | 257°6 | 5281-0 
821 | 674041 | 553387661 | 28°6531 | 9°3637 | 0°00122 ih |) Baye) |) Gees) 
822 | 675684 | 555412248 | 28-6705 | 9°3675 | 0°00122 2 | 258°2 | 5806°8 
823 | 677329 | 557441767 | 28°6880 | 9°3713 | 0°00122 Ay || Payee) |) aS US)'7 
824 | 678976 | 559476224 | 28-7054 | 9°3751 | 0°00121 4 | 258°9 | 5832°7 
825 | 680625 | 561515625 | 28°7228 | 9°3789 | 0:00121 5 | 259°2 | 5345°6 
826 | 682276 | 563559976 | 28-7402 | 9°3827 | 0°00121 6 | 259°5 | 5308°6 
827 | 683929 | 565609283 | 28-7576 | 9°3865 | 0:00121 he Ne2592 Sooo) 
828 | 685584 | 567663552 | 28-7750 | 9°3902 | 0:00121 8 | 260°1 | 53884°6 
829 | 687241 | 569722789 | 28-7924 | 9°3940 | 0:00121 9 | 260°4 | 5397°6 
830 | 688900 | 571787000 | 28-8097 | 9°3978 | 0:00120 |83-0 | 260°8 | 5410°6 
831 | 690561 | 573856191 | 28-8271 | 9°4016 | 0-00120 1 | 261°1 | 542357 
832 | 692224 | 575930368 | 28-8444 | 9°4053 | 0:00120 2 | 261°4 | 5436°7 
833 | 693889 | 578009537 | 28:8617 | 9°4091 | 0:00120 3) 26177 |) 544958 
834 | 695556 | 580093704 | 28-8791 | 9°4129 | 0°00120 4 | 262°0 | 5462-9 
835 | 697225 | 582182875 | 28-8964 | 9°4166 | 0-00120 5 | 262°3 | 5476-0 
836 | 698896 | 584277056 | 28-9137 | 9°4204 | 0°00120 6 | 262°6 | 5489-1 
887 | 700569 | 586376253 | 28-9310 | 9°4241 | 0-00119 7 | 263°0 | 5502-3 
838 | 702244 | 588480472 | 28-9482 | 9:4279 | 0-00119 8 | 263°3 | 5515-4 
839 | 703921 | 590589719 | 28°9655 | 9°4316 | 0-00119 9 | 263°6 | 5528°6 
340 | 705600 | 592704000 | 28:9828 | 9°4354 | 0-00119 |84°0 | 263-9 | 5541°8 
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ELECTRIC CABLES 


Taste No. 216—continued. 


. Circum-| Area of 
No Square Cube me oe Eig nape | Diam. |ference of Circle 
a a2 23 ae 3)= : d Circle T qe 
NE A/e a ad 4 
. 
841 | 707281 | 594823321 | 29-0000 | 9°4391 000119 84-1 264°2 | 5555-0 
842 | 708964 | 596947688 | 29-0172 | 9-4429 | 0:00119 | 2 | 264°5 | 5568-2 
843 | 710649 | 599077107 | 29-0345 | 9°4466 | 0-00119 | 3 | 264°8 | 5581-4 
844 | 712336 | 601211584 | 29-0517 | 9°4503 | 0-00118 | 4 | 265-2 | 5594°7 
845 | 714025 | 603351125 | 29-0689 | 9°4541 | 0-00118 | 5 | 265-3 | 5607-9 
846 | 715716 | 605495736 | 29-0861 | 9°4578 | 0-00118 6 | 265°8 | 5621: 
847 | 717409 | 607645423 | 29-1033 | 9-4615 | 0-00118 7 | 266-1 | 5634: 
848 | 719104 | 609800192 | 29-1204 | 9-4652 | 0-00118 8 | 266°4 | 5647: 
849 | 720801 | 611960049 | 29-1376 | 9-4690 | 0-00118 9 | 266°7 | 5661- 
850 | 722500 | 614125000 | 29-1548 | 9-4727 | 0-00118 |85-0 | 267-0 | 5674: 
851 | 724201 | 616295051 | 29-1719 | 9:4764 | 0:00118 1 | 267-3 | 5687- 
852 | 725904 | 618470208 | 29-1890 | 9-4801 | 0:00117 2 | 267°7 | 5701- 
853 | 727609 | 620650477 | 29-2062 | 9:4838 | 0:00117 3 | 268°0 | 5714: 
854 | 729316 | 622835864 | 29-2233 | 9-4875 | 0:00117 4 | 268-3 | 5728: 
855 | 731025 | 625026375 | 29-2404 | 9-4912 | 0:00117 5 | 268°6 | 5741: 
856 | 732736 | 627222016 | 29-2575 | 9-4949 | 0:00117 6 | 268-9 | 5754: 
857 | 734449 | 629422798 | 29-2746 | 9-4986 | 0:00117 7 | 269-2 | 5768: 
858 | 736164 | 631628712 | 29-2916 | 9-5023 | 0:-00117 8 | 269-5 | 5781- 
859 | 737881 | 633839779 | 29°3087 | 9°5060 | 0-00116 9 |) 269°0 557955 
860 | 739600 | 686056000 | 29-3258 | 9:5097 | 0:00116 86°0 | 270°2 | 5808: 
861 | 741321 | 638277381 | 29-3428 | 9:5134 | 0:00116 1 | 270°5 | 5822- 
862 | 743044 | 640603928 | 29-3598 | 9°5171 | 000116 2 | 270°8 | 5835: 
863 | 744769 | 642735647 | 29-3769 | 9°5207 | 0-00116 3 | 271°1 | 5849- 
864 | 746496 | 644972544 | 29-3939 | 9-5244 | 0- 00116 4 | 271°4 | 5863: 
865 | 748225 | 647214625 | 29-4109 | 9:5281 | 0-00116 5 | 271-7" | 5876" 
866 149956 649461896 29°4279 | 9°5317 | 0:00115 6 | 272°1 | 5890°1 
867 | 751689 | 651714363 | 29°4449 | 9-5354 | 0:00115 7 | 272°4 | 5903-8 
868 | 7538424 | 653972032 | 29-4618 | 9-5391 | 0:00115 8 | 272°7 | 5917-4 
869 | 755161 | 656234909 | 29-4788 | 9°5427 | 0:00115 9 | 273-0 | 5981-0 
870 | 756900 | 658503000 | 29°4958 | 9+5464 | 0:00115 87°0 | 273°3 | 5944-7 
871 | 758641 | 660776811 | 29-5127 | 95501 0°00115 1 | 273°6 | 5958°4 
872 | 760384 | 663054848 | 29-5296 | 9-5537 | 0:00115 2 |.273°9 | 5972°0 
873 | 762129 | 665338617 | 29:5466 | 9:°5574- 0°00115 3 | 274°3 | 5985-7 
874 | 763876 | 667627624 | 29-5635 | 9-5610 | 0-00114. 4 | 274:6 | 5999°5 
875 | 765625 | 669921875 | 29-5804 | 9:5647 0-00114 5 | 274°9 | 6018:2 
876 | 767376 | 672221376 | 29-5978 | 9:5688 | 0:00114 6 | 275:2 | 6027-0 
877 |.769129 | 674526133 | 29-6142 | 9:5719 0:°00114 7 | 275°5 | 6040-7 
878 | 770884 | 676836152 | 29-6311 | 9-5756 000114 8 | 275°8 | 6054°5 
879 | 772641 | 679151439 | 29-6479 | 9-5792 0: 00114 9 | 276-1 | 6068: 
880 | 774400 | 681472000 | 29-6648 a 
9°5828 | 0:00114 |88-0 | 276-5 | 6082-1 


WISP OU OD U5 GD G2 co oOoOAnw’s Orbs & Orb 
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Taste No. 216—continued. - 


No. | Square Cube ee ees aece es hints, Norencaroele chraine 
x a2 x3 AE: es . d ree i d2 
881 | 776161 | 683797841 | 29-6816 | 9-5865 | 0-00114 |88-1 | 276-8 6096" 0, 
882 | 777924 | 686128968 | 29-6985 | 95901 | 0-00113 2 | 277-1 | 6109-8 
883 | 779689 | 688465387 | 29-7153 | 9°5987 | 0° 00118 3 | 207-49) 612327 
884 | 781456 | 690807104 | 29-7321 | 9:5973 | 0:00113 4 | 277°7 | 6137-5 
885 | 783225 | 693154125 | 29-7489 | 9°6010 | 0-00113 5 | 278°0 | 6151°4 
886 | 784996 | 695506456 | 29-7658 | 9-6046 | 0-00113 6 | 278°3 | 6165-8 
887 | 786769 | 697864103 | 29-7825 | 9-6082 | 0-00113 7 | 278°7 | 6179°3 
888 | 788544 | 700227072 | 29-7993 9°6118 | 0:00113 8 | 279°0 | 6198°2 
889 | 790321 | 702595369 | 29-8161 | 9-6154 | 0-00T12 Dy 2793) 620722 
890 | 792100 | 704969000 | 29-8329 | 9-6190 | 0-00112 |89-0 | 279°6 | 6221-1 
891 | 793881 | 707347971 | 29-8496 | 9-6226 | 0-00112 1 | AS) | OBA 
892 | 795664 | 709732288 | 29-8664 9°6262 40° 00112 4 2 7280-2 | 6249-1 
893 | 797449 | 712121957 | 29-8831 | 9:6298 «0 00112 3 | 280°5 | 6263-1 
894 | 799236 | 714516984 | 29-8998 | 9-6334 | 00112 A280 9m Ooi tae 
895 | 801025 | 716917375 | 29-9166 | 9-6370 | 0-00112 5. | 281°2 | 62912 
896 | 802816 | 719323136 | 29-9333 | 9-6406 | 0-00112 6 | 281°5 | 6305°3 
897 | 804609 | 721734273 | 29-9500 | 9-6442 | 0-00111 7 | 281°8 | 6319-4 
898 | 806404 | 724150792 | 29-9666 | 9-6477 | 0:00111 8 | 282°1 || 63335 
899 | 808201 | 726572699 | 29-9833 | 9:6513 | 0:00111 9 | 282°4 | 6347°6 
900 | 810000 | 729000000 | 30-0000 | 9°6549 | 0-00111 |90-0 | 282°7 | 6361-7 
901 | 811801 | 731432701 | 80°0167 | 9°6585 | 0:00111 1 | 283°1 | 6375°9 
902.) 813604 | 733870808 | 30:0333 | 9°6620 | 0-00111 2 | 283°4 | 6390°0 
9038 | 815409 | 736314327 | 30°0500 | 9°6656 | 0°00111 3 | 283°7 | 6404°2 
904 | 817216 | 738763264 | 30°0666 | 9°6692 | 0-00111 4 | 284°0 | 6418-4 
905 | 819025 | 741217625 | 30-0832 | 9:6729 | 0:00110 5 | 284°3 | 6432°6 


906 | 820836 | 743677416 | 30:0998 | 9°6763 | 0:00110 6 | 284°6 | 6446°8 


907 | 822649 | 746142643 | 30-1164 | 9-°6799 | 0:00110 7 | 284°9 | 6461°1 
908 | 824464 | 748613312 | 30°1330 | 9°6834 | 0°00110 8 | 285°3 | 6475°3 
909 | 826281 | 751089429 | 30°1496 | 9-6870 | 0:00110 9 | 285°6 | 6489°6 
910 | 828100 | 753571000 | 30°1662 | 9°6905 | 0°00110 |91-0 | 285°9 | 6503-9 
911 | 829921 | 756058031 | 80°1828 | 9°6941 | 0°00110 1 | 286°2 | 6518°2 
912 | 831744 | 758550528 | 30°1993 | 9°6976 | 0:00110 2) 286°5 | 6532°5 
913 | 833569 | 761048497 | 30°2159 | 9°7012 | 0:00110 3 | 286°8 | 6546°8 
914 | 835396 | 763551944 | 30°2324 | 9°7047 | 0:00109 A280 le) Goplae 
915 | 837225 | 766060875 | 30°2490 | 9:7082 | 0:00109 5 | 287°5 | 6575°5 
916 | 839056 | 768575296 | 30°2655 | 9°7118 | 0:00109 6 | 287°8 | 6589°8 
917 | 840889 | 771095213 | 30°2820 | 9°7153 | 0°00109 7 | 288-1 | 6604°3 
918 | 842724 | 773620632 | 30°2985 | 9°7188 | 0:00109 8 | 288°4 | 6618°7 
919 | 844561 | 776151559 | 30°3150 | 9°7224 | 0:00109 9 | 288-7 | 6633+2 
920 | 846400 | 778688000 | 30°3315 | 9°7259 | 0:00109 /92°0 | 289-0 | 6647°6 


D (tO 


ELECTRIC CABLES 


TABLE No. 216—continued. 


| 


| 


Pim sk Circum- | Area of 
No.| Square | Cube | ee | te mice ate: Diam. — of| Circle 
= l Circle 
2 a2 a3 | Mea | Je = d oy qe 

921 | 848241 | 781229961 | 30-3480 | 9°7294 | 0-00109 |92-1 | 289-3 6662°1 
922 | 850084 | 783777448 | 30°3645 | 9°7329 000108 2 | 289°7 | 6676°5 
923 | 851929 | 786330467 | 30-3809 | 9-7364 | 0-00108 3 | 290°0 se 
924 | 853776 | 788889024 | 30°3974 | 9°7400 0-00108 4 | 230°3 | 6705°5 
925 | 855625 | 791453125 | 30:4138 | 9-7435 | 0-00108 5 | 290°6 | 672021 
926 | 857476 | 794022776 | 30-4302 | 9-7470 | 0-00108 6 | 290°9 | 6734-6 
927 | 859329 | 796597983 | 30-4467 | 9°7505 | 0:00108 7 | 291-2 | 6749-2 
- 928 | 861184 | 799178752 | 30-4631 | 9-7540 | 0-00108 8) 2915 1 G76se7 
929 | 863041 | 801765089 | 30-4795 | 9°7575 | 0-00108 9 | 291-9 | 6778-3 
930 | 864900 | 804357000 | 30°4959 | 9°7610 | 0-00108 |93-0 | 292-2 | 6792:9 
931 | 866761 | 806954491 | 30-5123 | 9-7645 : 0-00107 1 | 292-5 | 6807°5 
932 | 868624 | 809557568 | 30-5287 | 9°7680 | 0:00107 2 | 292°8 | 6822°2 
933 | 870489 | 812166237 | 30:5450 | 9°7715 | 0:00107 3 | 293°1 |-683628 
934 | 872856 | 814780504 | 30-5614 | 97750 | 0:00107 4 | 293°4 | 6851:5 
935 | 874225 | 817400375 | 30°5778 | 9°7785 | 0°00107 5 | 293°7 | 6866:1 
936 | 876096 | 820025856 | 30-5941 | 9-7819 | 0:00107 6 | 294-1 | 6880-8 
937 | 877969 | 822656953 | 30-6105 | 9°7854 | 0:00107 7 | 294°4 | 6895-6 
938 | 879844 | 825293672 | 30-6268 | 97889 | 0:00107 8 | 294°7 | 6910°3 
939 | 881721 | 827936019 | 30-6431 | 9°7924 | 0-00106 9 | 295:0 | 6925-0 
940 | 888600 | 830584000 | 80°6594 | 99-7959 | 0-00106 94°0 | 295-3 | 6939-8 
941 | 885481 | 833237621 | 30°6757 | 9°7998 | 0:00106 1 | 295°6 | 6954-6 
942 | 887364 | 835896888 | 30-6920 | 9-8028 0: 00106 2 | 295:9 | 6969°3 
943 ees Tse 30°7083 | 9°8063 | 0-00106 3 | 296°3 | 6984-1 
944 | 891136 | 841232384 | 30-7246 | 98097 0: 00106 4 | 296-6 | 6999-0 
945 | 893025 | 843908625 | 30-7409 | 9:8132 0: 00106 5. | 296°9 | 7018°8 
946 | 894916 | 846590586 | 30-7571 | 9-8167 | 0:00106 6 297-2028 a7 
947 | 896809 | 849278123 | 30-7734 | 9°8201 | 0:00106 7 | 297°5 | 7043-5 
948 | 898704 | 851973392 | 30:7896 | 9°8236 | 0:00105 8 | 297°8 | 7058-4 
949 | 900601 | 854670349 | 80-8058 9°8270 | 0:00105 9 | 298°1 | 7073°3 
950 | 902500 | 857375000 | 30-8221 | 9:8305 0°00105 |95:0 | 298-5 | 7088-2 
951 | 904401 | 860085351 | 30:8383 | 9°8339 | 0:°00105 1 | 298°8 | 7103-1 
952 | 906304 | 862801408 | 30-8545 | 9:8374 0°00105 2 209s Ae eels aa 
953 | 908209 | 865523177 | 30-8707 | 9:8408 0° 00105 3 | 299°4 | 7188°1 
954 | 910116 | 868250664 30°8869 | 9°8443 | 0:00105 4 | 299°7 | 7148-0 
955 | 912025 | 870983875 | 30:9031 9:84:77 0°00105 5 | 800°0 | 7163-0 
956 | 918936 | 873722816 | 30:9192  9-8511 0° 00105 6 | 300°3 | 7178-0 
957 | 915849 | 876467493 | 30°9354 | 9-8546 0° 00104 7 | 800°7 | 7193-1 
958 | 917764 | 879217912 | 30°9516 | 9-8580 0° 00104 8 | 301°0 | 7208°1 
959 | 919681 | 881974079 | 30°9677  9-8614. 0-00104 9.| 301°3: | 7223-2 
960 | 921600 | 884736000 | 30-9839  9+8648 0°00104 |96-0 | 301°6 | 7238-2 


THEIR CONSTRUCTION AND COST. 4.53 


Tassie No. 216—continued. 


tesa ame amy ao) cme [Rentproeet| pF [Gero Ares of 
a a2 a3 — 3/= = d of Circle 7 
Va x % i Tae 

961 | 923521 | 887503681 | 31-0000 | 9-8683 0°00104| 96-1 |301-9]| 7253°3 
962 | 925444 | 890277128 | 31:0161 | 9-8717 | 0:00104 2 | 302-2) 7268°4. 
963 | 927369 | 893056347 | 31°0322 | 9-8451 | 0-00104 3 |802°5 | 7283-5 
964 | 929296 | 895841344 | 31-0483 | 9-8785 | 0:00104 4 |302°8| 7298-7 
965 | 931225 | 898632125 | 31:0644 | 9-8819 | 0-00104 5 | 303°2]| 7313-8 
966 | 933156 | 901428696 | 31-0805 | 9:8854 | 0-00104 6 | 303°5 | 7329-0 
967 | 935089 | 904231063 | 31-0966 | 9°8888 | 0-00103 | 7 |303°8)| 7344°2 
968 | 937024 | 907039232 | 31-1127 | 9-8922 | 0:00103 8 |304'1] 7359-4 
969 | 938961 | 909853209 | 31-1288 | 9-8956 0°00103 9 | 304°4] 7374:6 
970 | 940900 | 912673000 | 31-1448 | 9-8990 | 0:00103 97°0 | 304-7 | 7889-8 
971 | 942841 | 915498611 | 31-1609 | 9:9024 0° 001038 1 |305°0! 7405°1 
972 | 944784 | 918330048 | 31-1769 | 9°9058 | 0-00103 2 |305°4)| 7420°3 
973 | 946729 | 921167317 | 31°1929 | 9-9092 | 0: 00103 3 | 305°7| 7435°6 
974 | 948676 | 924010424 | 31-2090 | 9-9126 | 0:00103 4 | 306°0] 7450°9 
975 | 950625 | 926859375 | 31-2250 | 9°9160 | 0-00103 5 | 306°3| 7466°2 
976 | 952576 | 929714176 | 31:2410 | 9:9194 | 0-00102 6 | 306°6| 7481°5 
977 | 954529 | 932574833 | 31-2570 | 9°9227 | 0-00102 7 | 306°9| 7496°9 
978 | 956484 | 935441352 | 31:2730 | 9:9261 | 0-00102 89307220 Folge? 
979 | 958141 | 938312739 | 31:2890 | 9°9295 | 0-00102 S) | BCH) HES 
980 | 960400 | 941192000 | 81-3050 | 9:9329 | 0:00102!| 98-0 | 307°9! 7543-0 
981 | 962361 | 944076141 | 31-3209 | 9:9363 | 0:00102 1 | 308-2] 7558°4 
982 | 964324 | 946966168 | 31-3369 | 9:9396 | 0:00102 2 | 308°5| 7573-8 
983 | 966289 | 949862087 | 31°3528 | 9:9480 | 0:00102 3 | 308°8)| 7589°2 
984 | 968256 | 952763904 | 31:3688 | 9:9464 | 0°00102 4 | 309°1] 7604°7 
985 | 970225 | 955671625 | 31°3847 | 9:9497 | 0:00102 5 |309°4] 7620°1 
986 | 972196 | 958585256 | 31-4006 | 9°9531 | 0:00101 6 | 309°8| 7635°6 
987 | 974169 | 961504803 | 31°4166 | 9:9565 | 0:00101 | SuOva Toate 
4 988 | 976144 | 964430272 | 31-4325 | 9:9598 | 0-00101 8 |310°4] 7676°6 
989 | 978121 | 967361669 | 31°4484 | 9:9632 | 0:00101 9 |310°7| 7682°1 
990 | 980100 | 970299000 | 31°4643 | 9°9666 | 0°00101) 99:0 | 311-0! 7697°7 
991 | 982081 | 973242271 | 81°4802 | 9:9699 | 0-00101 1k | azilshorss || /pahasowy, 
} 992 | 984064 | 976191488 | 31°4960 | 9:9733 | 0:00101 2 \ 31-6) 7728°8 
993 .| 986049 | 979146657 | 31°5119 | 9°9766 | 0-00101 3 | 312°0| 7744°4 
994 | 988036 | 982107784 | 31:5278 | 9:9800 | 0:00101 4 | 312°3] 7760°0 
995 | 990025 | 985074875 | 31°5436 | 9:9833 | 0-00101 Polaco (ios oO: 
996 | 992016 | 988047936 | 31°5595 | 9:9866 | 0:00100 6 1312°9'| 7791-3 
997 | 994009 | 991026973 | 31°5753 | 9°9900 | 0-00100 7 | 3138"2)) 7806"9 
998 | 996004 | 994011992 | 31°5911 | 9°9933 | 0:00100 SY) | BALEARES) 7822°6 
999 | 998001 | 997002999 | 31°6070 | 9:9967 | 0:00100 9 | 313°8 | 7838°3 
1000 |1000000 |1000000000 | 31-6228 |10-0000 | 0-00100/100°0 | 314°2) 7854-0 


4.54. ELECTRIC CABLES 


To convert :— 
Inches to centimetres. é ; ; - multiply by 2°54 
Centimetres to inches . ; ; : : 3 0°3937 
Inches to millimetres . ; : , ? Be 25°399 
Millimetres to inches 33 0° 03937 
Yards to metres 4 0°9144 
Metres to yards - Ls 0936 
Feet to metres Ae 0°30478 
Metres to feet 2 3°3 i 
Feet to links : =r a5) ay I 
Statute miles to kilometres = 1°60927 
Kilometres to statute miles 7 0°62137 
Statute miles to nautical miles PR 0° 8673 
Nautical miles to statute miles < Tle 
Nautical miles to kilometres . +. 1°8553 
Kilometres to nautical miles . = 0°5388 
Kilometres to yards es 1093°6 
Yards to kilometres os 0°0009145 
Millimetres to mils 56 39°4 
Mils to millimetres as 0°0254 


Nautical miles to yards 


Yards to nautical miles 2 : ‘ 3 3 00004928 
Square inches to square centimetres : - 9 6°4516 
Square centimetres to square inches » 0-155 
Square yards to square metres “ 0° 836126 
Square metres to square yards 5 1-196 
Square inches to square millimetres 9 645°16 
Square millimetres to square inches 3 0°00155 
Acres to square metres . 2 4048 

Acres to square yards * 4840 
Square feet to square links 3 2°2954 
Square feet to square metres . Ae 0°09 
Square metres to square feet . 2 10°76 
Cubic metres to cubic yards 3 1°30795 
Cubic yards to cubic metres a: 0° 76455 
Cubic inches to cubic centimetres 16°387 
Cubic centimetres to cubic inches . 3 0° 06102 
Cubic feet to cubic metres * 0°0283 
Cubic metres to cubic feet : ; ip 30°315 
Cubic feet to litres é ‘ : : ; 5 28° 
Litres to cubie feet : é é ; : 3 0-035 
Imperial gallons to litres 5 4°541 
Imperial gallons to cubie metres * 0° 0045 
Cubic metres to imperial gallons 5 220 

Cubic feet to imperial gallons : 6° 2355 
Imperial gallons to cubic feet : ‘ : ») 0°1605 
Imperial gallons of fresh water to lb, avoirdupois 3 10°0 

Lb. avoirdupois of fresh water to imperial gallons ~0 Or 


Lb. ayoirdupois of fresh water to litres 


J 0°454 
Litres of fresh water to lb. avoirdupois . ; a 2°2 
Cubic feet of fresh water to Ib. avoirdupois 5 62°425 
Lb. avoirdupois of fresh water to cubie feet A 0:016 
Cubie feet of sea water to lb. avoirdupois Br 64:05 
Cubic centimetres of fresh water to grammes = 1-000 


THEIR CONSTRUCTION AND GOST. 455 


To convert :— 

Imperial gallons to cubic inches. : . multiply by 277:27 
American gallons to imperial gallons. ; 96 0° 8325 
American gallos to cubic inches . : : 5 231 
Grammes to grains : : ; ‘ : . 15°44 
Grains to grammes j : ‘ : : Ae 0-065 
Tons to kilogrammes : ; : : 9 1016 
Kilogrammes to tons : : ‘ ; ; 0° 000984 
Ounces to grammes ; 5 : : : he 28°35 
Grammes to ounces : : ‘ : : is 0:°035 
Lb. avoirdupois to grains troy : ; ; 3 7000 
Lb. avoirdupois to kilogrammes ¢ d > 0°4536 
Kilogrammes tolb. avyoirdupois. : : S 22046 
Tons to tonneaux . : : 3 , ; ‘ 1:0160 
Tonneaux to tons . : ; F : : 5A 0:°9842 
Grammes to lb. avoirdupois . ; : 3 An 0° 0022046 
Lb. avoirdupois to grammes . ; : ; Fe 453-5924 
Cwt. to kilogrammes . : : ; ; =n 50°8 
Kilogrammes tocwt.  . ; ; : : “ 0: 01968 
Kilogrammes to ounces . : : ; : ‘ RB) 
American tons to lb... : : : ‘ AA 2000 
American tons to English tons : 5 ‘ ae 0°8928 
American tons to tonneaux . ; : ; 49 0-908 
Grammes per metre to lb. per statute mile. s 3°548 
Kilogrammes per kilometre to lb. per statute mile 51 3°048 
Grammes per metre to lb. per nautical mile. %) 4-091 
Grammes per foot to lb. per statute mile . . Fy 11°64 
Lb. per nautical mile to kilogrammes per kilometre 5 0° 2445 
Lb. per square inch to grammes per square centi- 

metre ‘ . ; Fj : 5 ah 70°3 
Grammes per square centimetre to lb. per square 

inch oo ies i : 2 é 0 ; 0°01422 
Lb. per square inch to head of water in feet. cf 273 
Head of water in feet to lb. per square inch . 9 0°43 
Lb. per square inch to head of water in metres 5 0°7 
Head of water in metres to lb. per square inch p 1°4 
Lb. per square inch to atmospheres. ; : ) 0°07 
Atmospheres to lb. per square inch : : 5 Ts 
Kilogrammes per square millimetres to lb. per 

square inch . ‘ 5 3 : ‘ f 1422°3 
Lb. per square inch to kilogrammes per square 

millimetre ; : ‘ ; ; x, 0°0007038 
Tons per square feet to kilogrammes per square 

centimetre ; : : ; ‘ ; £ 1°09 
Tons per square feet to lb. per square inch. . . 15°5. 
Atmosphere to kilogrammes per square centimetre ry) 1°0383 
Kilogrammes per square centimetre to atmo- 

eplictesm Wiese cae 2 » 0-967 
Tons per square foot to head of water in feet . oA 36 
Tons per square inch to kilogrammes per square 

millimetre . : , . ‘ : ~ 1°579 
Kilogrammes per square millimetre to tons per 

square inch | ; ss 0° 6347 

0°737 


Joules to foot Ib. ’ : ; : 3 i :, 


156 ELECTRIC CABLES. 


To convert :— 


Foot lb. to Joules . : : : : . multiply by 1°35 
Lb. degrees Fahrenheit to foot Ib. . : = 712 

Lb. degrees Fahrenheit to kilogrammes . F o 107 
Kilogrammetres to foot lb. * 7°2178 
Foot lb. to kilogrammetres Pe 0°13825 
Horse power to watts - : - * 746 
Watts to horse power . ; : P 2 Es 0° 00134 
Horse power to foot lb. per minute . ‘ ‘ 95 33000 
Horse power to kilogrammetres per second 5 76:0 
Watts to foot lb. per minute . : ka 44 
Watts to kilogrammetres per second ss 0-1 
Joules to kilogrammetres : = ; Es Ol 
Kilogrammetres to Joules”. : : : - 9°8 
Pferdestirke to horse power . 5 : : Fe 0-987 
Horse power to Pferdestarke . . : - FS 1-013 
Pferdestirke to watts . : : ; : r- 73 

Miles per hour to feet per minute : BA 88 

Feet per minute to miles per hour . Sap as 5 0-0113 
Metres per second to feet per minute : ; x 197 

Feet per minute to metres per second. : = 0:005 
Fahrenheit to Réaumur. . - : : $ (8° — 32°)= RO 
Réaumur to Fahrenheit : : ; . (RO x $) 4+ 82° = BS 
Fahrenheit to Celsius ; ‘ - ‘ aS = 322)=1C2 
Celsius to Fahrenheit . , , ¢ , (2 0°) 4-320 


Celsius to Réaumur 
Réaumur to Celsius 
Common to hyperbolic logs. 


# x C. ; 
8 > Rises 
Hyperbolic to common logs. : 


. multiply by  2°30258 
i 0+43429 


, sath 
Taste No 155,—Consrrvorion Data AND Prices oF THREE-Corn, Srcror-Conpuctor, Low Tension, Parrr Insunarep, Luap-coverrp Oasis. Thicknesses according to the Rules of the Cable Makers’ Association, 


Based on: Copper at £60 per ton; Lead at £1 4s. per 100 kilogrammes; Paper and Impregnating Compound at £2 per 100 kilogrammes. 


Paper : . 
Number and . thickness Diameter Impregnating Diamever Three Cores 1 per cent. Diameter over Impregnati Thick f | Diameter over Total ) 
Dinner | Diam. | Comper | afGa'atd | pyoe "omg | AMT | Teampouma® | eter te, | iad ap | "er'tay” | Tonecefaper’ | Pape | "Ginn | TMU or | Pies Tend | ied prot | vir 
mani u/Pb. Material,| Material, |shillings\shillings| penses, 
- auctor | le | 5 — : kilog. | shillings |per km.|per km. shillings 
; Tm” Weight,| Price, | Weight, Price, |Weight,| Price, | Weight,| Price, |Weight,| Price, Weight,| Price, |Weight,| Price, Weight, Price, | per km. | per kn. per km. kil 
in. mm. kilog. shillings} in. Mmmm. | in, kilog. |shillings| kilog. |shillings) mm. in. kilog. | shillings | kilog. shillings) mm. in. kilog. |shillings| kilog. |shillings) mm. in. mm. | in. kilog. |shillings ’ eh med See 
} per km. per km. per km.'per km.jper km.|per km. per km.| per km. |per km./per km. per km.|per km./per km.|per km. per km.|per km. me' yi 
2 NN a ee ee 
| 
0-067 Bevel acd 144 184 |0°09 | 2°3 7:4 | 0°291 25 10 20 8 T3eSs | OP543 |) “O67 606 6 6 16°1 | 0°634 | 39 24 47 19 | 2°05 [0°08 | 20°2 | 0°795 | 1329 319 2008 974 24 | 130 130 | 1258 1151 | 2024 
: . 
058 | 1°47 | 7:4 287 | S67 E09 seas OFT *382 34 14 27 Mail Sail “713 | 1044 | 1176 | (10 12 | 20°4 “S03 (0 Wa 31 62 20. e223 "09 | 25-0 “984 | 1864 447 3057 1691 42 162 243 | 2138 |. 1955 | 3440 
| -071 1-80) 9-0 431 5027 | 09meezeoe eli 3 *445 40 16 32 Tey | Galork °831 | 1509 | 1748 | |15 17 23°4 “921 89 36 vf! 28 | 2 DD aio OMe Saou mall ty 2363 567 4047 2391 ‘60 | 192 288 | 2931 | 2680) 4716 
19 | “082 | 2-08 | 10-4 5795 Tao LO Wee oul 2° 9 508 50 20 40 16 24°1 “949 | 1995) 2316 |) 720 25) Zo Gel O5 110 44 88 3D {P2505 ee Om eesilcsr(aal melas 2656 637 4869 3055 77 226 395 | 3753 | 3432 | 6039 
{ 
“091 | 2-32 | 11:6 718 919 | -10 | 2°5 | 14°71 "555 | . 56 22 +5 18 26°3 | 1°04 | 2457 |. 2877 | 125 29 anoles 119 48 oS) SOM AEZeS “11 | 34°4 | 1°35 3106 T45 5802 | 3737 94 | 258 452 | 4541 | 4152 | 7307 
-072 ! I-35.) 12-8 862 | 1103 | “10 | 2°5'| 1573 602 61 24 49 20 20000) L212) 2916 > 3441 29 34) SISO yen? 128 ol 102 41 2°8 “11 | 36°6 | 1°44 3384 812 6559 4379 110 288 504 | 5281 | 4829/| 8498 
; 3 L 
| -O83 | 2-11 | 14-8 | 1150 | 1472 TOM Ze allie 3 “681 69 28 55 22 Soo nL At |) ao22 |) 4066 || 138 46 34°8 | 1°37 145 58 116 46 30d" eZee OO ml ee G2 4124 990 $245 5706 143 350 700 | 6899 | 6309 | 11104 
) 093 | 2°35 | 16°5 | 1436 | 1838 Le Sabor 3 *760 87 B5 70 28 360701) 142" | 4779), 5708 |) 48 ll cakeieen () SLRs} 181 | 72 145 Ste} || a}25} 13 | 45-4 | 1-79 4964 | 1192 | 10117 7082 177 410 | 820 | 8489 | 7762 | 13660 
“102 | 2°58 | 18-1 | 1724 | 2207 TI 28 20:9 *823 94 38 79 30 39°0 | 1°54 | 5679-| 6825 | 157 68 | 41°8 | 1°65 196 78 157 Gay | ass} "13 | 48-4 | 1°91 0314 | 1275 | 11403 8309 | 208 | 476 952 | 9945 | 9094 | 16010 
109 | 2-78 | 19°5 | 2013 | 2577 Liieeesniees3 | -878))- 101 40 81 32; | 41°6 | 1°64 | 6585 | 7947 | 166 79 | 44°4|1°75 | 208 83 | 166 66 | 3°55 | -14 | 51°5 | 2°03 | 6081 | 1460 | 13106 9635 241 536 1072 | 11484 | 10500 | 18480 
; 
61 | -091 | 2-32 | 20-9 | 2299 | 2943 | -11 | 2°8 | 23-7) -933| 108 | 13 | 86 | 34 | 44-2/ 1-74 | 7479| 9060] 75 | 91 | 47-0] 1°85 | 221 | 88 | 177 | 71 | 3°55 | -14 | 54-1 | 2-13 | 6410 | 1589 | 14362 | 10849 | 971 | 600 | 1200 | 12920 | 11815 | 20790 ; 
"192 | 2°59 | 23-3 | 2875 | 3680 | -11 | 2-8 | 261} 1°03 | 120 | 48 | 96 | 38 | 48-6] 1-91 | 9273 | 11298} 93 | 118 | 51-4] 2-02 | 242 | 97 | 194 | 78 | 3-8 | +15 | 59-0 | 2-32 | 7493 | 1799 | 17295 | 18885 | 335 | 720 | 1440 | 15880 | 14590 | 25554 


TasLE No, 160,—ConsrruoTion DaTA AND PRICES OF Turen-Core, Secror-Conpuctor, Paper [ystLATeD, Lrap-coverEp CABLES For 2200 VouTs WORKING. Thicknesses according to the Rules of the Cable Makers’ Association. 


Based on: Copper at £60 per ton; Lead at £1 4s. per 100 kilogrammes; Paper and Impregnating Compound at £2 per 100 kilogrammes. 


| | ; 


ee ee es | ore ae | crete Bee | mos | oegt [eae | pe |e eae at BC | |e | 
: | of Mate- of Mate : . 
- acto " Weight, Price, | Copper poet ; Weight,| Price, | Weight.) Price, Weight,| Price, | Weight.) Price, Weight,| Price, Weight, Price, Weight,| Price. : vlog. allies ‘pet km oe ki Sitines 
sq.mm. No. in. | mm. kilog. |shillings to mm. _| in, | kileg. lebillings! kilog. hillings| mm. | in. | kilog. sbilliqgs| Kklog. (shillings) mu. in. | Keilor. ehillings kilog. ‘sbillings) mm. | in. | mm. |~ 1D. kilog. shillings per km. | per km. }per km. km. | Tots er? 
per km.) per km.) Copper Lead per km.| per km. per km.} per km. per km.| per km, per km.! per km. per km.) per Era. per km.) per km. eae i sae | | | ; 
| | : - —|- a = = 
| M | | | | | ) . 
ESH OR STAR POINT UNEAR THED WORKING. | | | 
ie-1s| 7 (0-067|1-71| 5° eine geome: | 8-4 O-ast soe iG) }alg | J2aae15:7 | 0-GL8aebeer |e ¢ | 19:0 0-748! 50°] 20 |.40 | 16 |2%5 10°08 )) 23% 0-909, 1541 870 2279 | 1048 | 26 150 | 150 | 1874 1256 | 2241 
32°26 The) -058 | 1°47 7:4 287 367 | ats ss 10°7 | °421 52 21 42 il 20:0 | 6°787 | 1143.) 1215 i 12 93:3 | 0:917 62 25 50 20 223 -09 27°9 | 1°10 | 2103 | 505 3369 | 1777 44 180 270 | 2271 | 2077 | 3655 
48-4 19 & 071 | 1°80 9°0 431 552 || 718 O115} 12°3 | -484 61 24 49 20 22-9 | 0°902 | 1623 | 1788 16 18 BAGO, |) ALS} 70 28 56 22, 2°55 | -10 31°3 | 1°23 | 2618 628 4383 | 2484 62 / 212 | 318 ) 3076 | 2813 | 4950 
64°5 19 082 | 2°08 | 10°4 570 Fete) || Pile “14 14 Oneeoolk 76 30 61 24 PASO || Aloe} 2136 | 2370 Dall 24 2 Orme le leeilig, 87 35 70 28 2°8 all 35°3 | 1°39 | 3252 | 780 | 5566 |'3237 | 81 | 245 | 430 , 3992 | 3651 | 642¢ 
80°6 19 “ON 2232. | LL: 718 919 | -14 “14 ISO || Caters! 83 33 66 26 Diese || ho! 2601 | 2934 26 29 Bulety | he 2Xs} 94 38 75 30 2°8 ot 37°5 | 1°48 | 3471 835 | 6267 | 3864 | 97 | 278 | 487 | #728 4321 | 760: 
96°8 37 O72 el Sau) 1228 862) L103 9) =1% *14 16°4 | °646 91 36 WB 29 30°6 | 1°21 3078 | 3504 31 315) Be BOF) ARSE 5) 101 40 81 32 8°05 iy 40°3 | 1°59 | 4058 974 | 7349 | 4585 | 115 | 310 | 543 | 5558 | 5078 | 893: 
-200 | 129 | a7 -083 | 2-11 | 14°8 | 1150 ged |), Oe *14 18:4 | °724 | 103 41 82 33 84°3 | 1°35 4005 | 4638 40 46 37-9 | 1°49 112 45 90 36 | 323 13 44°5 | 1°75 | 4858 | 1166 9105 ) 5931 ) 148 374 | 748 7201 | | 6584 | 1159 
+950 | 161 37 -093 | 2°35 | 16°5 | 1436 1838 | -15 Ori 20°3 | :799 | 121 48 97 39 37-8) | 149 4962 | 5775 50 58 41° 1°64 130 52 104 42 333 “13 48-2 | 1°90 | 5290 | 1270 | 10536 ) 7197 | 180 | 440 | 880 ) _ $697 | 7952 1400 
\Srar POINT EARTHED WORKING. | | 
16-13 7 oe ev@ so 1 144 184 0°13 0°10 8:4 (0°331 39 WS. ail 12 15°7 | 0°618 642 636 6 6 17°5 | 0°689 52 21 42, 17. | 2:05 \0-08 21°6 | 0°850) 1431 343, 2173 / 1023 26 150 150 | 1349 | 1234 217 
32°26 19 -058 | 1°47 7T°4 287 867 | °13 aa 10°57 Wo aoe 52 21 42 17 20:0 | 0°787 | 1148 | 1215 11 12 21°8 | 0°858 65 26 52 21 2°3 “09 26:4 | 1°04 | 1979 | 475 3250 | 1749 44 180 270 2243 | 2051 26 
48-4 | 1s -071 | 1°80 9°0 431 laggy yal) 2 3 -10 11303) | “484 61 24 49 20 22-9 | 0:°902 | 1623 | 1788 | 16 18 DAT OeOrZ 74 30 | 59 94) Ne ganp ee) 29°8 | 1°17 | 2483 596 | 4255 ) 2456 61 212 318 3047 | 2786 49( 
64°5 19 -0g2 | 2-08 | 10-4 57d Weta. 1) Sie: eit 14°0 a5 Doll 76 30 61 24 26°1 | 1:03 2136 | 2370 21 24 eyeil | 12 alah 94 388 75 30 | 2°8 ait 33°7 | 1°33 | 3091 742 5417 | 3204 80 245 430 | 3959 | 3620 63 
80°6 | 19 -091 | 2°32 | 11°6 718 919 | :14 ae! 15°2 | *598 83 33 66 26 pe | ae val 2601 | 2934 26 29 ae || TESA) 101 40) | gl 32 2°8 all 35-9 | 1°41 | 3311 795 6120 | 3830 96 278 487 4691 | 4290 75 
96°8 | AT! 072 | 1°83 | 12°8 862. | 1103 | -14 oii 16°4 ‘646 91 36 ie ee) | 30°6 | 1°21 3078 | 3504 31 35 S256 e2s 109 44 87 35 oat 4) 212 : 38-7 | 1°52 | 3882 932 7187 | 4550 | 114 310 543 | 5517 | 5045 83 
29 | ot “083 | 2-11 | 14°8 , 1150 14729) 214 aie! 18°4 | *724 | 103 41 82 33 Gyo LORY) 4005 4638 40 46 36°3 | 1°43 122 49 98 39 Bra “13 42°9 | 1°69 | 4666 1120 8931 | lee 147 374 | 748 | 7161 6548 | 11e 
161 37 °093 | 2°35 | 16°5 | 1436 | 1838 | - 15 “12 20°3 L.. 799 | 121 48 idl 39 37°8 | 1°49 4962 | 5775 | 50 58 40°1 | 1°58 155 62 124 50) |e3eo Sits} 46:7 | 1°84 | 5118 | 1228 | 10409 | ies bee) 440 880 | 8672 | 7930 | 135 


| 
| 


Taste No, 161.—Consrrvorron Dara anp Prices or Turer-Corg, SeoTor-ConDucTOR, Paper InsuLATED, Leap-coverzy Casie ror 3300 Vonrs WorKING. Thickneases according to the Rules of the Cable Makers’ Association. 


Based on: Copper at £60 per ton; Lead at £1 4s. per 100 Ke eroranies Paper and Impregnating Compound at £2 per 100 kilogrammes. 


| 
; ter — Diameter ; Paper thick Diameter Impregnating a es Three Cores || 1 per cent. Diameter over : Impregnating Thick of | Diameter over Total | | Price in shillix 
Vires De re ieeceeeee | over Paper of | | Eaten Compound | pyree Cores laidup |] ferlay | | Outer Paper os Compound) | Lead ela meets 9 9 wae Shop per 
Site See es — | Material, yial, coms = per igs 
SDT. Weight, Price, | ¢ ioht.| Pri Weight! Price, Weight, Price, Weight,! Price, | Weight,! Pri igh i | Weight, Price, kilog. ghillings P& per km s 
mm. | inmm. bile. shillings ae sd Copp | ai. in. ee shillings Pitg. aiillinee mm. in. kilog. shillings kilog. shillings mm. in. ‘aang shillings ioe Priiee mn, in. mm. in. iinet shillings per km. per km. ; km aie. 
per km. per km.| Copper) Lead | per km.'per km. per km.'per km. per km./per km./per km.’per km. per km. per km./per km.'per km, per km. per km. . 8 | 
- | ) : 
a i. nae ae | 
ISH OR, STAR POINT | UNEARTHED | WORKING. / | 
Meter? 0-067/1-71| 5-1] 144| 184 0-15 0-15 | 8-9 0-35 | 46 | 18 | 37 | 15 | 16-6) 0-654] 681] 651|) 7 | 7 | 20-4) 0-803 | 122 | 49 | 98 | 39 | 2% 0-09 | 25-0) 0-984 1864 447 2772 1193 30 | 205 | 205 1638 | 1493 
= ) | roe - | | rs 5 
Semen st) 7-4) 287 | 367) “15 | 15 | 11-2) -441| GL | 24 | 49 99 | 20-9 | 0-823 | 1191 | 1283}| 12 | 12 | 24-7/ 0-972) 150 | 60 | 120 | 48 | 2-55 | -10 | 29°8| 1-17 | 2483 596 | 3956 | 1949) 49 | 250 | 379 2623 | 2399 | 
| ; | : 4 
19 °071 1°80 9-0 431 / 552 | *15 amid) 12°8 | *504 | 72 29 58 23 23:9 | 0°941 | 1683 | 1812 17 18 Pe Te | ESS, 170 68 156 54 | 2°55 | 10 32°8 | 1°29 | 2754 661 4760 2613 65 | 300 450 | 3428 ; 3135 
19 | -082 | 2-08 | 10-4 | 575 | 736 | -16 at6m (14°51) o71 5) 288 35 70 98 | 27-0 | 1°06 | 2199 | 2397|) 22 Gan Hol? bal 1222 1206 82 | 165 66 |2°8 | -11 | 36°7| 1°45 | 3391 | 814 | 5983 | 3383 85 | 399 622 4445 | 4065 
F | | : | =J 
mee -091 | 2°32 11-6 | 718; 919 | -16 alam | 15°7 |) 618 | 97 39 78 31° 1 29°3+. 1°15 | 2679 | 2967 ay 30 | 33°4 | 1°32 | 222 89. Vays 71 | 3:05 | -12 | 39°5 | 1°56 | 3972 | 953 | 7078 | 4110 | 103 | 400 700 5313 4858 
; | ; 
37 MiasietsS3 | 12-8 | 862 ) 1103) -16 “16 | 16°9 | :665 | 105 | 42 84 34 3176 |) 1-24: 3153 | 3537}; 32 35 35°6 | 1°40 238 95 190 76 | 3°05 | °12 41-7 *64 | 4213 | 1011 7826 ) 4754 119 | 465 815 6153 | 5627 


1 
re) -083 | 2°11 14:8 | 1150 1472 | -16 shine | LS Oe (ee ee 48 95 Geea aose lel soe aoe 4674 41 47 | 39:3) 1°55 | 264 | 106 | 211 84 | 3:3 | 13 | 45°9 | 1°80 | 4812 | 1155 | 9420 | 6066 | 152 | 550 | 963 7731 | 7070 


87 | -093 | 2-35 | 16-5 | 1436 | 1838 | 17 | -17 | 20-8| 819/139 | 56 | 111 | 44 | 38-8 | 1-53 | 5058 | 5814|| 51 | 58 | 43-1] 1-70 | 305 | 122 | 244 | 98 | 3°55) 14 | 50-2 | 1°98 5917 | 1420 11575 7512 | 188 _ 650 1138 | 9488 | 8676 

| : | 

EARTHED | WORKING. | ) | 

gine? 11-711 5-1| 144) 184 0-15 0-12 | 8-9 0-35 | 46 | 18 | 37 | 15 | 16-6| 0-654| 681] sill 7 | 7 | 18:9 | 0-744| 71 | 28 | 57 | 23 [eg 0-09 | 25:5 | 0-020 1742 | 418 | 2558 | 1127 28 | 205 | 205 | 1565 1431 
19 | -058| 1-47| 7-4| 287| 367] -15 | -12 | 11-2] -441| 61 | 24 | 49 | 20 | 20-9 | 0-823 | 1191 | 1283|| 12 | 12 | 28-2 | 0-918| 88 | 35 | 70 | 28 | 208 "10. | 28-3 | 1-11 | 2846 | 563 el Sag 47 | 250 | 375 | 2543 | 2325 
19 | -o71/1-80| 9-0| 431 | 552 | -15 |712 | 12-8] -504| 72.) 29 | 58 | 23 | 28-9 o-a41 | 1683 | igialeag | 18 | 26-2 bres} ror | 40" | so) cae eae 710} tS | ces 2618 628 4498 | 2530 63 | 300 | 450 | 3343 3057 
[19 | -082 | 2-08 | 10-4 | 575| 736 | -16 | “18 | 14-5| -571| 88 | 35 | 70 | 28 | 27-0| 1-06 | 2199 oso7|| 92 | 24 | 29-5 (1-16 | 122 | 49 | 98 | 39 | 28 | “11 | 85-1] 1-38 | 3281) 775 | 5672 | 3294) 82 | B55 | G22) 4943) S971 
19 | -091 | 2-32| 11-6 718 919 | *16 18 15-7| -e18| 97 | 39 | 78 | 31 | 29-3| 1-15 | 2679 | 2967\| 27 | 30 | s1-8| 1-25 | 132 | 58 | 106 | 42 | 8-05) -12 | 87-9 | 1-49 3796 911 6740 4003 100 400 | 700 5203 | 4758 
1-83 | 12-8 | 862 1103 -16 | “13 | 16-9| -665|105 | 42 | 84 | 84 [31-5] 1-24 | 3158 | 3587|| 32,| 35 | 34°0 vest | 14a | a7 | ad | 46 | 3°05 | 12 | 40-1 | 1°58 | 4035 968 7476 4643 | 116 | 465 | 815 | 6039 | 5522 
(2-11 1-8 1150 1472 16 9) 1s) | 18:9) -744.1 119 | 48 |. 95 | 38 | 35°2| 1-39 | 4092 | co74fieies 47-37-71 | 1-48) 158) G8 aidas 50 | 3°38 | °18 | 44:3 | 1°74 | 4830 1159 9247 5993 | 150 | 550 | 963 | 7656 | 7002 
2°35 16-5 1486 1838 17 | 14 | 20:8, 819/139 | 56 | 111 | 44 | 38-8] 1-58 | 5058 | sgz4|| 51 | 58 | 41-6 | 1-64 | 196 | 78 | 157 | 63 | S90) “14 | 487 1:92 | 5721 1873 | 11183 7386 | 185 | 650 | 1138 | 9359 | 8558 

ie | | | | | 


Tasux No 162.-—Comsractetien Dav. axp Parces of Tuene-Coen, Secron-Conpucron, Paren Iysona 


Based on: Copper at £60 per ton; Lead at £1 4+. per 100 


D-OOVERED Canter ron 6000 Vours Wonaiwa Titcknresee encurding te the Rules off the Calhe 
; Paper and Impregnating (compound at £2 per 100 kilegramees. 


: 
_ = | Sate cero | reer | Cee over | ae | Reig’ | “Scecger’ | rer | eememctne | nema | Olemcome | eat t 
ee ee I |. | Ma alt | tai ee) OP ee 
ger See) per hee. Cugger | Lent pee km. per kam. per km. per kim per kts. per per kim, per em per ke. per ken. per kee. per hoe pet kan por ban, 
—_ a 2 | | ~— 
. Seas foes? evesaraen  woext sa ' 
| 7 wes: 171 51 44 Im O@ Os lero One so nm Of oo %3 0790 Bot 7% Q _ en) | 1-08 -_ - _ “+; oa @-10 | 31-2 1-93 | som | ass 
a Set ee ee ee ee i i ee eC ee Cee, ee eee ee eT ee ee MS er Pe er le 
» : eo 8 431 2 Ss = ies “7 OSD 48 OS 8 | 27'6 1°00 | 1935 19 ly if 4 | i°sz uw) ivy vis os. 6a 12 6«6«30°5 «(61 CUT Oe 
» 10-4 S75) 7 +38 OCS Ok | OTA | 46 O82 | 498 OFT] 250 OOS “aay ons 6116 | 3°03 | 38 | a8-@ | A-@ | onse | See 
" m6 67s) COIS oat + a ir ee | 6 | 123 49 SO 1:30 2985 3090) 30 7 ol ih ~ 1h mM «(gl 3 er ee | 
x zs 2 ti Oe a 6 68'D) 744) «167 oy 14 Ae °2 | 1°39 | 3489 1072 i) 7 41-3 61°6 ws 86H mz 612 133 s06C 47° OR OC 
a Ms 61150 «M72 Ot “a wo -s2t Iss 73 | «130 oo 39-0 It 4464 4821) 45 #8 45°51 178 443 177) BS 42 Re | SES SG GIG | NERO | INTE | 
a es We 1 oS 


eS ae eo ee ee en ee ee ee 7 21 0909 105 420 MH OM SR OO | BBS FEN) Sam | 

pies [7 13-2) -sa0| 103 | 41 2  S 46 OGD 1416) 1s) 4 Teel ee, eee ee ee ee? ee eo ke 

oe 4) M2 ms N48) ‘S87 119 | 48 Ww 3s 276 1-09 «1985 1914) 18 9 «wed 120 (MO “ 12 4 |S +12 SOS 1°44 BOM 
= | 


: 
Poe 2 i i i i ee ee ee | 


os 1606 toe DO 2144) 8 | 171 | oO 42:5 1°67 | s163 5076 “68 18 2 Ww oR 


vs 8 a8 oe 


Taste No. 163.—Consraucrion Data AND Prices OF Turen-Corb, PAPER INSULATED, Lrab-cOVERED Capie For 11,000 Vouts Workinc. ‘Thicknesses according to the Rules of the Cable Makers’ Association. 


Based on: Copper at £60 per ton; Lead at £1 4s. per 100 kilogrammes; Ma a Paper at £4 per 100 kilogrammes; Impregnating Compound at £2 per 100 kilogrammes. 


(Note.—Up to and including the 0°125 sq. inch the conductors are circular; above that size they are sector-shaped.) 
_ Area of each Number and Diameter P i : Diameter L : | / . a. og e192 
Conductor of Wires Diam. Copper thie cs Fetes) Paper Impregnating Bronte Hie Cores 1 per cent. Diameter over Paper Impregnating | Thickness of | Diameter over Teed Total | Total | eal Price in shillings 
over in in “Core Composed Three Cores ieee pou day Outer Paper Compound Lead Lead | Weight ice | Tee tm = = 
Con- ; | of Mate- lof Mate-| Waste, | Wages, | Ex- | 
Setor Ww ies ee —— | rial ‘ ishillings er eae jo 
= : »| Weight,’ Price. | Copper | Coppe Weight,| Pri Weight,| Pri Weight,| Price, | Weight, Price, | Weight,| Pri 3j e i ce. | kilog. \shillings| PeT *™)-/ per km.jenlihngs) 
s ; mm, . Bemesaer s opper got, 1ce, eight, Frice, g ee : 3} ETIce, eight,| Price, | Weight,| Price Weight,| Price, | kilog. illings, . 
ope iy oe meas - kilog. shillings) to 4 mm. in. kilog. jshillings| kilog. shillings mm. in. kilog. shillings} kilog. jshillings) mm. in. kilog. |shillings Pe shillings mm. in. mm. in. kilog. shillings) per km. | per km.| |Per km) km. | ana t a 
per km.| per km.) Copper | Lead per km.| per km.| per km.| per km. per km.| per km.| per km.| per km. per km.| per km.| per km,| per km, per km.) per km. es 
ao7 ee —— meee geek est 
| | 
MEsH oR STAR | POINT | UNEARTHED | WORKING. ) ) | ) 
| 


i618 | 7 \0-067|1-71| 5-1 | 144| 194 10-35 |o-35 | 14-0 lo-551 | 147 | 118 | 118 | 47 | 30-2] 1°19 | 1227 | 1047 fR2 | 10 | 39-1 | 1°54 | 533 | aoe | 496 | 170 | 9-08 10-12 | 45-2 | 1°78 | 4596 | 1103 | 6794 | 2756 | 55 | 395 | 395 | S601 ) S206 5795 


32-06 | 19 | -058|1-47| 7-4| 287) 367| -35 | -35 | 16-°3| -642) 182 | 146 | 146 | 58 | 35-1 | 1°38 | 1845 | 1713 | 18 | a7 | 44-0 | 1-73 | 608 | 486 | 486 | 194 | 3-30) -13 | 50-6 | 1-99 | 5577 | 1339 | 8534 | 3749) 75 | 499 682 | 4961 | 4537 | 7984 


48°4 19 “O71 | 1°80 9°0 431 | 552 | °35 ees | 17°9 | 70> 207 |) 166 166 66 | 38°6 | 1°52 | 2412 | 2352 Be 24 | 47° | aod 662 | 530 | 530 | 212 | 3:30] -13 | 54:1 | 2°13 | 5988 1487 | 9616 | 4955 | 91 | 505 | 757 | 5908 | 5403 9507 
100 | 64°5 19 -082 | 2°08 | 10°4 dion. 136 | 236 -36 | 19°5 | °768 | 235 | 188 | 188 75 | 42°0 | 1°65 | 2994 | 2997 [mea 30 | 51-1 | 201 | 782 | 986 | 986 234 | 3°55 | -14 | 58-2 | 2°29 | 6980 | 1663 | 11272 | 5910 | 110 560 | 980 | 7160 | 6548 | 11523 
*125 | 80°6 19 -091-| 2°32 | 11°6 | 718 919 | °36 -36 | 20°7 | +815 | 254 | 203 | 203 Sl 44°6 | 1:76 | 3525 | 3609 30 36 | 53-7 | 2:11 | 773 | 618 | 618 | 247 | 3*5aye-14 | 60°8 2°39 | 7260 | 1742 . 12211 | 6252 | 125 | 615 | 1076 | 8068 | 7378 | 12985 
“150 | 96°8 37 O72) 1283-1 1223 862 | 1103 | *386 *26 | 21°9| -862 | 273 | 218 | 218 87 | 40°8 | 1°61 4059 | 4224 | 41 42 | 49°9|1°97 | 713 | 570 | 570 | 228 | 3°80) 15 57°5 | 2°26 | 7289 | 1749 | 12672 | 6813 , 136 670 | 1132 | 8751 ) 8002 | 14083 
 °200 | 129-0 37 -083 | 2°11 | 14°8 | 1150 | 1472 | °36 -36 | 23°9 | -941 | 304 | 243 | 243 97 | 46°2 | 1°82 | 5091 | 5436 | d1 54 | 55°3| 2°18 | 798 | 688 | 638 | 255 | 4°05 ‘16 | 63:4 | 2°50 | 8587 | 2061 | 15165 | 9444 | 169 | 770 | 1347 | 9730 | 8898 | 15660 
-250 | 161-2 37 -093 | 2°35 | 16°5 | 1486 | 1838 | °37 ear =| 2o°9 iL" 02 344 | 275 | 275 | 110 | 48°3| 1°90 | 6165 | 6669 | 62 67 | 57-7 | 2:27 | 861 | 688 | 688 | 275 4-3 |-17 | 66-3 | 2°61 | 9524 | 2286 | 17300 | 9985 | 200 880 | 1540 12605 11530 | 20280 


For |STAR POINT EA|RTHED| WORK ING. 


Mee) 19-067 | 1-71 | 6:1 | 144 | 184 0°35 [0-23 | 14-0 fo-551 | 147 | 118 | 118 | 47 | 30:2) Pld | Lee7 | 1oe7 | 


eH 
is) 
a 
i=) 
o2 
Oo 


1°30 | 153 | 122 | 122 49 | 3°05 0-12 | 39-1 | 1°54 | 3924 | 942 | 5438 | 2170 | 43 395 | 395 | 3003 | 2746 | 4832 
3093 | 62 455 | 682 | 4292 | 3925 | 6906 


0 
32°26 13 -058 | 1°47 | 774 | 287] 367 *3D "98 | 16°3 | -642 | 182 | 146 | 146 Re} |) Bisel | salcakes || alts}: Bs) 1713 | 18 17 37-9. 1:49 176. | 14. as 56 | deadme 13. | 44° 1°75 | 4858 | 1166 | 7038 
4 


5 
Meet ori Fi-c0 |, 9-0) 430), bbz) B59) 62 | 17-9 | 705 1.207) 166 | 166») 66 | B8r6 i-s2, | 2419. | oan Wee | 04 [41-4 [1-63 | 194 | 155 | 155 | CAR es ee 3858 | 77 | 505 | 757 | 5197 | 4752 | 8362 
Mee eyes | 3-05 110-4 | 575 |) 796.) “36° [24 | 19°5 | 768 | 285 | Ise) 188 ze | 4°01 1265 | 9004 | 2007 MED | 30 | 45-1] 1-78) | 288 | 186. | 186 5) 7S Soc ee 1480 | 9611 | 4767) 95 | 560) 980 | 6402 | 5854 | 10304 
Meigs) p91 | 3-52 | 11-6) 718) 919) °36 | 24 | 20-7) ~B18 | 208 203 | 203 | 81 | 44-6] 1-76 | 3525 | aeo9 | 35 | 36 47 isa | 947 | 198 | 198 | 79 | 8°55 | -14 | 54-8.| 2-16 | 6500 | 1560 | 10505 | 5482) 110 | 615 | 1076 | 7283 | Ge60 11720 
Mel ay | -072 | 1-83'|.12°8.| 862, 1108 | "96 | ~24 | 21°9 | “862 273 | 218 | 218 | 87 | 40°8| 1-61 | 4059 | 4224 | 41 | 42 | 43-9 | 1-73. | 927 | 192 | 182 | 73 | BrSONR-15 | 51-5 | 2-03 | 6480 | 1555 | 10989 | G¥76 ) 12%) an Eios 8000 7316 | 12880 
S00 | 129-0 | 37 | -oga | 2-11 | 14-8 | 1150 | 1472 | *36 -o4 | 93-9 | 941 | 304 | 243 | 243 | 97 | 46-2 | 1-82 | 5901 | 5436 | 51 | 54 | 49°3| 1°94 | 256 | 205 | 205 | 82 4:05 | -16 | 57-4 | 2-26 | 718 | 1852 | 18321 | 7629 | 153 | 770 | 1347 | 9899 | 9052 | 15930 
lae1-2 | 37 | -093 | 2°35 | 16-5 | 1436 | 1838 °87 -95 | 25-9 1-02 | 344 | 275 | 275 | 110 | 48-3 | 1-90 | 6165 | eos | 62 | 67 | 51-6| 2-03 | 285 | 228 | 228 | 91 | #80) ‘17 | 60-2 | 2°37 | 8585 | 2060 | 15325 | 9115 | 182 | 880 | 1540 11717 |10715 18850 4 
we 


Based on: Copper at £60 per ton; Lead at £1 4s. per 100 kilogrammes ; 


Taste No. 164.—Construction Dara AND PRI 


ces or THREE-CorE, Parer InsuLATED, LEAD-COVERED Canes FoR 20,000 Voitts WORKING. 


Manila Paper at £4 per 100 kilogrammes ; Impregnating Compound at £2 per 100 kilogrammes. 


Area of each Number and Diameter Paper thickness,| Diameter T F Diameter : ‘ somnet Total 
a eine Copper iG _ over Insulated ancy mpregnating mr Three Cores | 1 per cent. Niameter over Panae Impregnating _ Lead Diameter over end ota 
Conductor of Wires over Bete ho Core Ey Compound Theos Nee laid up for lay Outside Paper P Compound Thickness atta 
1 rial, 
; ees ™ | Weight, Price, Weight, Price, Weight, Price, Weight,| Price, | Weight,| Price, Weight,| Price, |Weight, Price, Weight, Price, | kilog 
8g. in sq.m. No. in. mm, ‘ kilog. shillings in. mm in. mm. | kilog. shillings; kilog. shillings) mm in. kilog. jsbillings) kilog. jsbillings) min. in. kilog. |shillings) kilog. shillings; mm. in. mm, in. kilog. sbillings) per km 
per km.) per km. per km.) per km.| per km.) per km. per km,| per km per km.) per km. per km.| per km.| per km.! per km. :per km.) per,km. 
For Mesu oR STAR | POINT UNEARTHED | WORKING. , 

0-025 16°13 | 7 |0°067 | 1-71 5 Lae tas 184 |0°638 | 16°2 0-839 21°3 | 370 | 996 | 296 | 118 | 45°9| 1°81 | 2480 | 1794) 24 18 | 62-1 | 2°45 | 1512 | 1210 | 1210 | 484 | 4°3 |0°17 | 70°7 2°78 |10199| 2448 | 15375 
“050 | 32°26 19 50m el cas, 7°4 | 287 367 | °638 | 16-2 | 0°929| 23°6 434 | 347 | 347 | 189 | 50°9 | 2°00 | 3204 | 2559 | 32 96 | 67°1 | 2:64 | 1652 1 1322-| 1822 || 529 |) 4°35 eee 2°98 |10966| 2632 | 17176 
“0 : 1 -O071 | 1°80 9°0 | 431 552 | -638 | 16°2 |0°992| 25-2 | 479 | 383 | 383 | 153 | 54:3 2°14 | 8879 | 3264] 39 35 | 7O>5 | 9°78 | 1747 | 1398 | 1898 | 559 |) 4-3 cele wieroet 3°12 | 11489| 2757 | 18552 

075.| 48-4 9 | 
= = -082 | 2°08 | 10°4 | 575 736 | 650 | 16°5 | 1-06 | 26°9 | 532 | 426 | 426 170 | 58:0 | 2°28 | 4599 | 3996] 46 40 | 74:5 | 2°98 | 1889 | 1511 | 1511 | 604 | 4°6 | -18 | 83°7 | 3°30 | 12997 3119 | 21042 
100| 64:5 19 | 
80°6 19 -091 | 2°32 | 11°6 | 718 919 , °650 | 16°5 | 1-11 | 28°1| 566 | 453 | 453 | 181 | 60°6 | 2°39 | 5311 | 4659) 53 47 | 77-1 | 3°04 | 1963 | 1570 | 1570 | 628 | 4°6 | °18 | 86°3 | 3°40 13425 | 3222 | 22322 
| 


Total | ) | 
Price | | Shop per 
of Mate-| Waste, | Wages, Ex- 
rial shillings shillings penses, 
shillings per km.| per km. shillings 


a per km. per km.) jm. 1006 


| yards 
— |_| | __|—_}|— 
5954 119 | 770 770 | 17613| 6961 
| 
7068 141 | 850 | 1275 | 9384] $534 
| 
8011 160 | 900 | 1350 | 10421] 9528 


9270 | 185 | 975 | 1706 | 12136 | 11100 
10126 | 203 | 1050 | 1857 | 13236 | 12100 


Price in shillings 
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Copper conductors, flexible 


a 0 legal gauge 
a 45 price 
9 an sector ae 
a A square inch sections .. 
» x square millimetre sections .. 
a 2 standard mains 
ff PA temperature coefficient 
“= oe tensile strength 
> » voltage drop 


»  Hngineering standards Aeanites 
» general data 

» hard drawn 

» strands 

» Weight from eractes in iiok 


5 PA a in millimetre 
Cotton braid sa 
3 » compound for 


= » weight of 
» Scale : 

Cubes of numbers 

Cube roots of numbers 

Current capacity of cables 


Dramerer of sector cables 


as of strands 

os of telephone cables 

9 over wire armour SA 
Dielectric constant, gutta-percha cable .. 

» > jute cable 

5 4 paper cable .. 

43 a rubber cable .. 

&p * telephone cable 


43 Ay Vulcanised bitumen cable .. 


~ loss, jute cable .. 


Fe »» paper cable 

y 55 rubber cable 

. resistance a af 

a3 * gutta-percha cable 

$s a jute cable 

x 3 paper cable 

~ 3 rubber cable 

, # telephone cable 

ss sf vulcanised bitumen cable 
Ff strength, gutta-percha cable . 
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, lead sheath for as oh A: bs 192, ‘194, 197, 204 
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India-rubber cables, tapes for 
temperature Gooiiciont 
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Ps =p working temperature 
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» worming 
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» angles of strands 
» length of 
Lead sheath .. 
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5 » Weight of 
Legal wire gauge 
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Mechanical tests on copper wire . 
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Multicore cables 


OzoKERIT compound 
9 tape 


PAGE 

.. 180 
148 
129, 145 
148 
143 

141 


129 © 


136, 141, 142 


188 
189 


s&s 


189 


118. 366 
127 
127 
125 
127 


315 
1249 


280, 293 

193, 196, 197, 198, 202 
125 

121 


124 © 
118 | 


215, 248 
240 
241, 250 


112 — 


280 
..48, 49 
47 
48 
191 
192 
.. 207 
.. 64, 68 


313 © 


91, 92 
102, 159 
112 


185 
185 


OM We oy 


INDEX. 

i 
Paper and air space cables 

5 cables 50 =e 

es », dielectric constant .. 

oe & loss 
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| a >» estimating 
; > » impregnating omnound ae 
qj FA 5, labour for 
» lead sheath for 
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Rubber. See INDIA-RUBBER. 
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Telephone cables, tapes for 
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Weight of compound for jute braid 
of copper: Birmingham wire gauge 
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INDEX TO TABLES OF CONSTRUCTIONAL DATA. 


(The numbers refer to the tables, and not to the pages.) 


ee ee ee ttn aint ti ens wenn iene 


ee ee ee ee 


Size of | Work- Type of Cable 
oe hee te Tee iene Sse Sa 
cated re | in Volts | Single Concentric Pica Pak cae eee 
| 
Paper sq. in. | 600 |. Asser 102 (1457146: 153) 3. | Vole l5£)) 155 
; 2700. oh eRe 147 ee 
i . 1000 | 148: 149 [neat 
Bs i 2000 | 156 | 160 
. ie 3000 157 161 
5; o 6000 158 162 
s5 Aa 11000 159 | 163 
sf Be 20000 | 164 
5 sq. mm 600 133 
oaiih= 5, 1000 135 is 
- o 3000 levy | sera 
,. |L.8.W.G.| 600 138: 139 lel Rie 
Cs ae 700 140: 141 ee 150 
3 a 1000 | 142: 1438; 144 ‘fs 
| 
Paper }) | 
and sq. ma.m 600 | 166) 170 
Jute 
55 | as 1000 167, | 171 
ms | ie 2000 168) 172 
2 ee Oey 3000 | “169° 173 
“A * 6000 | ; 174 
‘ . 10000 “id || 175 
Jute % 500 | 176 é | se 
- | x4 600 | 177 ae ve = 182 
a aes 700 178 184 “Op ee - 
os = 1000 179 185 181 | 183 
4 A 2000 os 186 181 183 
= 2 3000 180 187 181 183 
28 
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expressed in 


Rubber | 
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” 


sq. mm. 


L.S.W.G. 


| 
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| ag € | eens Grade Number of Table 
1 
300/600 a 190 
2500 Q 191 
500 - 192 
1000 %C 193 : 194 
2000 ss 194 
3000 a 197 
1000 ae 195 
2000 Ae 195 : 196 
3000 re 199 
Telegraph “- i 189 
a 
Telephone ar af 198 
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